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incorporated into Ms risk analysis caused a Umber delay I he pro¬ 
posed arsenic rule js clue in November 1995 A maximal contaminant 
\t vrl goal of zero it expected f he maximal t oma/mnant level would 
hr substantially lowered from D BA mg per fide and was ex per I eel to 
hr between 2 aiul 2d tig per lilr* The trchruutf and commeiuul 
feasibility ot various technologuv lor treating a/seme to very low 
lomentratiom would be assessed A national arvrmc nururrencr 
survey was being earned mil in provide a statistically valid national 
estimate ol low level arsenic occurrence I.N.A. 

95-0008 

ArxrriJt omirrenct l SKPA *e*k« dearer picture. 

i Kl It) i American Water Works Association; 

Journal of Ament an Water Wort i A \ \ot tanon 1 994 86, No 9 
44 SI 

fhr assessment oj tiserut v health effects was important lo the 
devi Inpmrru of i revived at sen u ruk I xtsling health c Hoc Is studirx 
art Kviaul Sevri »l oc era survey s were parluulirlv import ml 
buausi they used analytu al methods wiih detre lion limits of 0 A I 0 
ugfiei litre which provided rnor< precise inlorniationnn systems with 
low aisrun om entrahonv Frt liminarv rsttmalrs indicated ihal 
ursniii occurred ptim.trilv in gmundw uri systems in the western 
l mted Slate sc i nip lew er vhan lOIMMiprnple l 2S.A. 

95-0009 

( he fourth revision of the FfTliirtif taxation Law - nature of 
the changes and the Intentions of the legislators 

P M S( fin / (Redusanwall Kolm 

Konesfnmtitn \bua\u/ 1994 41. Nod JbM IM 1 and IMh 
I hi 7 (in (,nm m I nglisli summary) 

Mu mum of the amendments embodied m the 4 th imsinn of (he 
I Itlueul luxation I iw p leviewed the intention hemp lo moderih 
some ol dx burdens on disi h ugcis w Ink mtiodui me spi c i it pio\ i 
urns to rnituMU the t onsrquuuev lor manuliictuteis in the e Hern 
h oiloin s itovmci K tin (iMK) Mir nunlilu ations involve lslnwti 
nit ol mm ,n thi suik ol charges than lhat enusagid m eaihn 
editions i oupkd with widei c omessions rep,mime the opportunities 
hu oiUi rung , apil d t xpendituie on new pi mi oi sewerage systems 
against the cluigcs based on the pollution load In this way the 
piovisum ol tuumu tor the ichahilitation ol decaying sewerage 
tiotwniks is letuleitul easiet pto\ idmg ent uiuomlihoris ire tullilled 
I \U nded sol oil provisions we made in ttic i ase o( the eastern 
t( intones the .ulnil unit ch.ugv in these we is p limited and .m 
! vtemled turn sc dr tup to ^ \c h 1 »is allowed loi implementation ol 
taxation Imanccd ire ttment msi illations d nghsh ti.urdujon !M) 
pounds sit rime valid loi I 99 M (tcrimntv 

9 MHH 0 

\ watershed event in water quality protection 

PI f RH MM \N d unno Uch liu \ m Aihoi Midi ) M W 
Mil KS t. W Ml M S kkI W \ KKM 1/HI R(.l K 
lliiio / CMjfiwm/if A /nhwn/pM 1994 6. No 9 7 t> M 
Mu vsokmon in the l S V otivei broidei regulators policies to 
i nsim lhe* rtviolation and maintenance ol good quality surface 
w aers is outlined Attention is tixused primanK on federal and 
Side (jovtmruent enactments from about the mid MthOs onwaids 
with w'iondarv attention to thi endeavours id pndcssional oniam/a 
tarns ifuM«K.il issch rations | wined bn spoutu water quahiv related 
purposes Mie gradual ruocmtion that sonuoK on point sources of 
palluhoe would not by themsches be suthcicnt lo c lean up surbkc 
w iters Pm that contod ot non point sources was ot v it least equal 
import uxe w o seldom vupponed bv nk^quate funds lo permit the 


latte? to he iTKmiiored let a tone prevented The concept ol a r 
IxmIv’ s ability to accept onh a total daily maximal toad of pollm nr 
was the kc\ no action on a watershed wide veale but unified sr.wr^ 
ardi/ed arid concurrent actions have been difficult to implemetu 
part because discharge permits expired .it different tiroes and v ^ 
olien fxxn granted when the limits for water quality had been k 
diI tcrem values Nevertheless examples of some stale wide or tm 
Iih aJ <Mion programmes based on tin' concept exist and are quou a 
f murt management plans rnav include controls on other than puo* , 
s hemic.tl and mtcrcv-bKilogit a) tactor^ lor example, it may be »h\ 
cssarv lo enforce channel dredging re vegetation eradicattnr 
invasive exotic species revtmahon of habitats immobilization » 
contaminants in sediments and reduction o! atmospheric coniana 
narit deposition I’.S.A. 

95-0011 

Increasing regulations result in decreasing operational effi 
denes. 

(' W CiAN/1 iCiull ( oast W aste Disposal Authority Houston 
lex l and R l BROWN 

Mater Sc irm r feOi/ir>/oif\ 1904 29, No K 140 1 52 
Pic deleterious rtI c-l t ol detailed legislation since the Clean W n 
Act i(’WA) of |97J> on effu icnt waste water treatment arc explains 
One damaging regulation under Section HV 7 thul ) affected the st it 
of i plants whuh the <njIf ( oast Waste Disposal Authority u' 
umtu’ to trciU mduslual ettluenis Pie tieaimcnt conditions w r 
unpoM'd on wastes dischaigcd to the workN whiefi assumed ih 
lemoval of toxic pollutants occurred Mus rendered such works 
no valu< to indusinahsts w ho had to p;e treat to high high stand »n 
wht rrver iht sf eltlurnis wire dis L harm d Special legislation eiu 

n ited these re siiutmns in Iuqj AnoihM ut the Kesoun rv ( on 

vation and Kuovt is Net dec med tfiat tin mixing ot hazaidous ei 
uoii hazardous wastes resulted m a hazaulous w .ote i un ^ hen* T * 
was dimonstrahlv untrue Ibis had prevented the insieiUc’w 
dis|>osal ol an acidic waste l egolaiiou in this Ik Id seemed t» b 
dnven bv fxdities rattier than sound ir< hmcal konsuli lalions 
l -S.A. 

95-CHI 12 

I i proposal on ecological quality of surface waters out at last 

/ VMS Report !U‘M No 2^ lo 

\ dt ill Directive created a framework tor Member States to unpro 
tin (colugual qu ilitv ol all surtau watershv iddressme all polluti 
miiiiuk and pollutants Member State s would h tu m s< t up nu i 
uremeui and monitonng wsknis to tletermme indchsHtv the t 
logical quality ot suit.KC waters cany out i jxillulioi 1 mvcnio 
iktuu nper ihnn.il targ»eis and adopt publish and implement snu 
eialeti programmes Subsidiarily could i major issue with \1ir 
he i States being given discretion m setting water quuir 
improvement targets I hi proposal s drtmition ol eixHi ecologu 
vju ditv would also be a mapu issue F urop * 1 

95-0013 

Ininvpming the 1991 FC Directive into French law 

I L l Al HINT (Mmisrcrede I Iroironnemenh 
1tihni<p4i'\ Stunte* Wrihruirs I9V4 K9, No ^H4 
freiu h* 

T hi majof Mendicame ot the IT Directive 9M2M/I f V dated 2 
May 1991 concerning the collection and treatment of muniup 
sewage is discussed with particular reference in its implications to 
Irervch sewage undertaking and the manner in which the Dirccto 
is Manecmhoclird in the French national legal codex ITr fundamer 
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^ , trMK5 p 4 c* of (hi* pnoccsA and the manner in which the Directive 
vc,H be applied under the broad provisions of the t renth U met Uw 
}f , htnuary W2 are outlined ami certain sensitive geographical 
jUtA% vhcrc a ngorout jtumUrd of treatment is requned are idcnti 
English translation 1 >0 pounds sterling valid tor iwsi 
Fmmr 

nm W 

TV design of sewage treatment plants complying with (V K 
Directive- initial ftmom. 

1 W M CM t Agente de 1 eau Adour Garonne ) 

/ i hnufuti Wiemfi Mr/bodet 1*W4 W, No^^S ^HS WD»n 

I n m h 

\ pa*i ot the process involved in the adoption of the I ( Dote lor 
vumamng the treatment ot municipal wasirwatm as it affects 
f rfnch sewage undertakings a studs wio initiated under (lie time 
ton t»i the Adour Garonne Riser Basin Agrnv ot the implication 
j ihe Duet use tor the design of sewage treatment plants Die t uent 
to which existing treairnem plants especial!) those of the extended 
i i mop activated sludge Hpe are capable of fulfilling the ttealment 
•hirelives hud down bv the Directive is briefly discussed amKenam 
u u*n i are set out lor the proper design ot future treatment plant' 
Duse invoke an accurate chanKten/aBonol all the dHuem stre uto 
mcnnjfc lire plant and adequate provision In* surface runoff uiuU r 
» i weathe r flow conditions h addition greater mention must b< 

[ ud lo the rt h irulrtv of plant pt Dormant i both as n guids htologu i 
it i mu md iUo ihc electric il md nice hanu il humps md (quip 
to 1 nphsh fr mslation K() pourniv sterluiju valid lor 1 ck/S j 
Trance 

m no t * 

t iban sewerage turrets for tomorrow 

' B\1 i W iIxole n itionak du mint imal chsruix tides 

r ’ r 

d 'if i /m i Si u rut \ tyrtfunU i l l Wt K9, Nn h I'KI *Ui t n 
D n 1 t nghsh summ u v j 

I i adoption ot th> recent I ( Duu tui toiKiiwd witfi the lie min n 
imupi! wash water coupled will Ihc impk lUMit iiion nl the 
j ■* n l l l%( liu vear programme ol impiou mi ms mt k)\ 

m iii d bv Ihe f rate h Kiser Bmin Vgcruus will hive long lishnc 
sun Oh standards ot si w igrtrc afim ni tor municipal mthontu 
11 mu 1 he constquenu s ul the uviprovt d w He 1 q j ihtv i in lard' 
i v »si d h\ p,c | )irc c pvt arc brn (Is disc us't d and msolo i go ill t 
'* do ol u ntraii/ul collection md marun*c mi r>* ol wi nuatii 
ws aiih treatment in plants ot grutfi eMnicmy and rt li ihdiU 
n J ihe introduction ol new treatimm plants c ipabk of hlcmJmit with 
f| saooundmg env iiofimcnl 'f nghsh ir msl iiion M> pound' stei 
1 * s did lor 1 <W* t Frame 

*5-W)lb 

New constraints Imposed on the operation of sewage treat¬ 
ment plants 

J < ( ORMf R (SAl R I rained f f AH)! \ A I f M It II 

* 1 d \ in i ssor 

r ' bityms Wonrrs Method* \ Dm No lf H WiiHOiti 
^ 'uk h f jighsh summarv i 

I ne inplnnrnLilion of the Mas 19^1 \ ( Directive conumng 1 he 
n ument of municipal! wastewaters will have important conw 
duencts I or Ihc f operation ol sewage treatment plants and some ot 
hr implications tor the control of sewage treatment facilities lot thr 
1 uger towns and cities m France are examined Die Directive em is 
ages provision of adequate treutmeni for all wastewaters and the 


attammnu ot thr spec died treatment ishics uses foi s»s pet cent ot the 
nine Ireaunrtu uipactts mast he suthurnt to caret ton both toni 
sewage a?xt sunn-w mt in order to ooid dm* it dm barges cacrpt 
under rxi tptioiul i iu umstam e\ and the ueatuxent jvrfoimame wd 
r ro longer fxe assessed with respect to mr ms values Km rtf Writ qimbiv 
t>ui on ihe huso of pc»ik u sds for the stipulated paraitxrwfs arid (hr 
results ot quality tronitonng must tx ou.fssiW to puhln uuqsei non 
Dk manner in whnfi these stipulations wdl affni d*c of* ?auoiud 
comtoi of various imo ot a huge frriiimnu plant mvolsmg the 
aefuat values of the re lev ant qmdns patamrieis and the unpad of 
mi rcased b\ijiauln loading»on iIh compliamc w Mi q*\ died imuts 
ate discussed m deptl Impln alums \ \\ Oh viotage md in aimem of 
sewag»- sludge uc aim ; onsulered I m> lob translation MO ^nmds 
sierlmg valid to f l hni frame 

9M8M7 

Dis)msal discord down mi thr farm 

V M AB> f dSW \ iWmiMiki 

B irt A / nw/o^rro rj lntrr*uitt *u<« 004 V Nn 10 vv 

ITh unteo mini s mstug iron Oh widch ititfitirq tuitioual (Hiluit s 
on sludet .pit wimp art t s mum t 1 hr 0< qui ut anomaiu s fxeiween 
l S led' ihoi, ff ruoimiK nd iiioiw and n gui diuru thiougbout 
I uiopi uio Sc vincliii iv 11 in uuuisstd Ki guluitom rel ttmg to he ov 
oiruh uiiirm md h» nuti n n’ U v K «»i dudgi ut t s onmed I hi 
uerd lot i lone tun ciuhpv loumU 0 on cut ntilu *10 hivn tssrsc 
luchhu provifi i found o u >i lot t U t,v< >t mil udi/i d k p Ulna 
i lionised \ urojw 

(MIN 

Y I*A |H»bi s churls (be lourse lor ( SO control 

M O \M>K) VSS HShK \ \< ill h k no i I iiv Mi x md S 

f JOHN 

/’id/i H rk 9‘M 12* \i (0 n > and I hi 
lh* I S ( P\( omhiiM d ki wi i Oviifhiw <( S< l< (so)u v issued in 
\pnilU04 i^nuilirud md On 0 ouuund * onirols w ithui this jxiln v 
rc irnun it /( I Ih onyh iti n il On {olu v lit Min s m tlw 
I S A utiximirud puiuu nlvOt j n imiphon or dt ntoosO Hum 
ippn uli c«tsi pili inmu uid itlordihihty md wii wtalhfi 
w itr/qu.iliTs i md nd I h* m i mhiumi d < imoob li ul lo Ik met bv 
Ou I ftiujuv 1 00 |{, ul MU ( Iti Ml iratv j I HUH f. fi td ,m on|M>TUM 

toil n issuimil (h it f S< M m diUu *i n i nrn[ni 1 1Oi w itb i x(viitig or 
(viltnli i { slum lint \ * in’ bu ihr clmmunou or irlocaium of 
ovuflow lovnsinu uci Mom mlonu iiion ninmplt m< Mmg thr 
< S( ) i Ufcil |w hi % O pinuil 1 U l ^ 1 SNA guid.UH t dot i OH M» 
l ,S \ 

95-0019 

fnsuring safer drinking water 

1 ( MklSlI SSI N. i Adc im< ul I I oioim i Su< m* I P Si I mi 1 ' 
Mis » Il d r Hl< rCdkS 
/ fit li H rh 1 12* No lb to I 1 ! 

1 he t oiaiion ui 1 1# vriof m< ul of rh Drudiu^ VN m i Additoo 
Pn gr urmu bs NSf Inii rn m on d Moorurl th< Naimmd Sand iiion 
iMui'Umn ut \in* \rb m t Mu h t liardifd Mir propr imme 
w o deognt if lo i \ Un jh I fie bi dd t fti Us ol douk 0*g wjtr t add) 
Use prinbiMs md umics whub c him 1*10 i onlac \ with polabh 
sc/aU r liming UcaOnc nt sioi q*t o in mi urn of distribution Based 
on this programme ih< dr s< lop*ii< nt md quirrmnii ud ANSl/NSf 
standards fWl juut bl in iliuuwol flu sc o|w < it the viaixMrdus also 
goer I istingdifKadcdori Kdlowmg M‘w*ral proudnres mid having 
evas component of i pot iblc wat< r * v*U m c trotted t“ comptv wid» 
the overall standard requirt rruml l -S A 
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95-0020 

The joint wattr undertaking far the ‘South V ienna Batin’. 
Tank* anti objective#. 

K KOLB 

(*a\ Waster Wannr, 1 994, 48, No 9 299 0M(in(#crmaru 
Hr joint watcr undertaking for the South Vienna Basin district was 
formally m<orporaird on 27 November MW 2 and its hrst general 
inerting was held on 2S f ebruarv I he events leading up to the 

formation ol thi% new waici supply organization are recounted 
originating Irorri studies commenced shortly attcr Woild War II and 
lormally rnogm/cd as a possibility in a report doted 21 February 
1950 regarding wain supply mthe Vicuna Vienna Nrustadt district 
The new oigamz ahon now me hides 5 maim waterworks arid supplies 
almost UK 1000 inhabitants wilh an annual total ol V. million m \ ol 
drinking wain Some ot the problem 1 , lonlrontmg the new urgam 
/ation are discussed t. pckiallv ihose relating lo giuundwater eon 
lamination and tilt luture prolruion ol Us sources ot water loi supply 
iMiphsh translation J*0 pounds ticihnp valid tor )995> Austria 

95-0021 

The i imxrnt contract for effluent discharges 

( D HAV 1 S (f orth River Bunin ation Board Alloa) 
lounmi of Institution of Wattf and / n\ uorwwntal Maiuiyrment 
1001 8, Nod 41 1 424 

I he purpose ol a contract between a discharger ami a regulator is 
reviewed and compared wuh eOluenl perloimwu t* vharac tenstics 
1 he evolution ol consent * oruhlions and comphani e assessment m 
Scotland is deskfdied t hallengc associated with the* implrmenla 
lion ol the uitian wastewater lie iimeril Directive arc considered A 
new Irumewoik loi the consent contrail is proposed lor sewage 
disc barges and it. applk alum to i minor in I disc harpcs is i on side red 
I he new i nntrai I pit sc rihes irquift d t tllueni |x rlorm im { author 
i n s non compliance and me hides an rxplmi assessment ol cornph 
aruc An appendix details a consent contract loi a quuldv mg works 
limit r Directive 9 1/2 M/I i ( l .K. 

95*0022 

the sewage works manager * an industrialist s friend nr foe? 

H MAPI III Vv s i Anglian Water Services l united ( ambridgei 
Wutu V if in t A InhnohH's 1994 29, No H \ \S 14’ 

I he sc i s n o piovnled bv a wastew iler tieitmeni organization loi 
hade ellluenl discharges md the' ccmslr nuts imposed to protect 
treatment proc esses ate disc nssed w ith emphasis on l K evpei irnc i 
I he’ need lo control the’ Mow and quality ot it tde ellluenl entering 
sc wets and the piuictples undeilvmg the seitmg ol chschaige stand 
uds ,ur c oiisidered < huge". monitoring idrnmistr ition legal sain 
irons and the pnm ip tl fMiameiets c oniiolh d au outlined In gi neral 
die u I riionship K I wc cm m ellec live waki ulilits uul a responsible 
mdusinahst would Ik om ol n> opn ihon nol antagonism as hoih 
should be smv mg to prote'e l the- i ns ironmenl l ,K. 

95-0023 

laboratory information management systems for the 90 v 

I W iiAKKf n i W eshn i ngmcrrmg Inc S in lose (aid 

I S \ ■ and R B Ml NMNGI K 

ilafo S um>t\ MW 12, No i 2 SS N I SS S 4 

Most water quality labor nones used laboratory odor malum manage 

ment systems <1 IMS* developed m response to greatly increased 

workloads vaim'd by stm t re* olatory acti%tl\ Their maioi Iunclions 

ranged from sample c ollcction scheduling fix' capture ot analytical 

data quality assuiame laboratory management cost accounting 

and the dissemination ol data I IMS were composed ol numerous 


sub-sections and needed to interface with other information ^ 
management systems rn an organization The most important of the »* 
w ere systems of surveillance optimisation of processes and prm 
stou of real Lime information Further improvement* m integral m* 
with other networks an enhanced database, the application of ex per 
systems and the possibility of audit trails were desirable North 
America 

95-0024 

An integrated strategy for dealing with diffuse pesticide pollu¬ 
tion by catchment control and treatment. 

R A BREACH (Sev trn Trent Water Idd Birmingham), and M j 
K>R l HR 

Water S uppl\ 1994 12, No 1/2 SS 9 DSN 9 7 
A strategy had been developed m Severn Trent Water s catch men's 
to r outrol pesticides and comply w ith the EC standard of 0 1 ug 
lure m drinking water Pesticide use in catchments was evaluated u 
detail from information on crops likely pesticide application rates 
and actual sales Raw waters were regularly sampled and analysed 
All users were alcrlcd to the dangers to water quality jrosed by 
rc‘Mdu«il herbicides applied to hard surfaces Methods ol application 
which minimized water pollution had been devised l atfhrrierr 
protection polices were being formulated for all impoundment res 
rrvous National regulators controls had been extended to ban tty 
non agricultural use of v>ma/mc and utra/me The vulnerability of 
catchments to pesticide pollution had been assessed Pesticide^ 
reaching waterworks were generally treated by granular ochvalid 
carbon filtration although treatments based nitn/nne were also being 
c (msidered fhe ullimale aim w k lo c oniiol pcMicide use bv votun 
t irv and siaiutoiv means sn that trraimcni w is unnecessary l K 

95-0025 

Dynamic control of wastewater treatment plants 

1 I WDKi W S rRice l ruversilv Houston lex » 

I n\tnmmenud St n ru i A luhnotous 1904 28, No 9 4MA 
440 \ 

Applications ol dynamic modelling computer simulation and m** 
Hot systems to wavlrsvaicr Ireatmeru works are reviewed Bee him 
ol the strong micros lions between process design and pox ess con 
trol pox ess design must bt integrated with control system design * 
optimize overall pcilormamt The potential bene tils ol dyrunn 
modellmg and computer control inc ludcd improvements to prtxlus 
livilv perloimatxc process stability md reliability reductions i> 
t'pcialing and mamienance costs and personnel requirements arx 
K'ltn start up pMxcdmes feedback control teed lorward comm 
and i omhmrd c ontrol rnethcKls aic disimguished TTie rede of evpc‘'i 
systems ts considered There are references l .S.A. 

95-<8l2h 

System of envirnnmenlally compatible plant management for 
efnucnt-intensive production units as a method of averting 
damage to the environment. 

D K Al AIT7IS i Dr kalail/is St Partner GmbH Dortmund I T 
r.l ASi R and K JODICkt 

(i\\h Wtiwer/[hvutss* r 1994 135, No 9 544-S41 iintierman 
f nghsh summary i 

ITie importance of systematic monitoring and preventive action as 
a method of reducing the risk of environmental pollution in lb. 
tourse ol nunulavturmg and prtxxssmg operations rs discussed I 
has assumed an overriding importance in view ot penalties lev 
infringement of effluent quality standards or accidental discharge o‘ 
contaminants aided bv gmwing ecological awareness among the 
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general public The various said) and heal t tv re fated uvks ajcvoc uted 
i l fli the operation of a factory arc reviewed ami a unified s> ucm oi 
^vonitfurtnig all aspects of occupational health and en v immuenUlh 
rcle\am activities is proposed Particular danger points should he 
idcncfted and mstruettom drawti up lor use in the event of spillage* 
wd also lor reducing the nsks associated with normal factors oper 
4 mnf procedures, such as the problems at ihe maiViruchme interlace 
where periodical lopping up w ith chemicals or w orktng sutwiames 
rtus be called tor The organization of a documentation svstem 
covering ail such situations is outlined as are several approaches 
towards the development oi cleaner and mote environmental^ 
incndl) factors procedures English trunslitmn ?"** pounds Mrr 
i ng valid for IWS) Germany 


954027* 

Integrated control system for Ihe management of water re¬ 
sources In the Rnja and Argentina catchments. 

\ t \V Al ILRi: I A AM Alf San Remo) () COMO and K 
C M 10 VRIS 

H )/WITOP CM Cotlotjur Mu m w n r t f ju \4ur\afit 
} rum e Volume 2 1994, M I M7 uni tench l uglidi summary) 
lhe management of water resources lor the produiiion ol drinking 
w iter by the utility undertaking for San Remo m ihe province of 
I i. gun a o being assisted hv the mtrodiic non of an 'ntegraled basin 
run igenunl system loi the Rnja ind Argent,na oisinv Hie swtem 
comprises a decision support model and a laid data acquisition 
module the lormcr N*ing the iiuclltgcntc ore ol the c ombmed system 
I lit inlorrriatinn coru ernrrig water level Hu* m thorn wdl N’ derived 
born monitoring equipment installed in Ivoth basins and die d it a w dl 
N utilized in ionium turn with lainlall measurement 4 to predu t 'he 
inability of available supplies supported In an <K|infer model 
„ dihr lies with reference* lo historical Jala Ihe results will he 
aiocesscd .il ihe regional control untn and ensuing Jet isrotn *nl 
h communicated in the local control icntio bv a tele*umimniiui 
r o k r[V network which can also N* used to provide acuss to ihi 
ti ismn support system when requited m deal wrth nxalcimrgcn 
n v Itah 


95 - 002 ** 

St MO Mudge utilization and manage* rwm I opcrulhm 

l> \K HI AC h (Severn I rent Water 1 Id* 

H) W( ))* ( nlhujiu Mt* ux i{t n t i / tin Murutilr 

f runt t Volume 2 1W4, tV> tin ( nglrshi 
In order ro monitor and record all slodge movi merits and umipiu 
burial (Jala within the Severn Trent area of operations a user friendly 
ornputer system has been designed lor sludge utilization and man 
rgrmcnt operations * SI MOi TTus system i* capable of stormy and 
retrieving information rrlating to sludge collation and transport 
sludge movements within treatment works and sludge disposal up 
orations including details of previous sludge spre idtng and applu a 
bon rates for ariv given site The s\ stern is linked lt» the (}V IS qualify 
information system which contains all the anaKtrcu) data from the 
iahoiatones responsible for sludge quality monitoring The. system 
is designed to rnsure that all ibe stipulations embodied m ihe l f 
Directive regarding the application of sludge to land together with 
the V k Oxfct of Practice arc adhered to and that maximal perum 
siblc limns tor metals nutrients and rates of application at any given 
site arc not exceeded Bnef details of the type ol hardware and 
vofiware system* involved are included I’.K. 


ADAGES - deciwfei app «yi i ftor ground water manage* 
mmt 

W TCUK >U i \ Bureau de Ret bra be* (irologrqucv et Mtmrrev 
(hleans) and S c, MAGNOl M 

H) Dtit *TO}' w t nUu ju* Mwut ivm / f<au Manrttk Vol 
ume 2 im, 4Hh ifsn , w [ ^| t «ch 

A micrtx ompuirr based dec iihui ui|^wwt vysttm tPSM for givnmd 
water management is dew,rdied which can be applied to situation* 
wfvert multiple umUutmg goals cannot Tic trvofsrVl hv detemtmiuti 
methods* Hw DSS employs a system tor multiple uttnu decision 
making * ouplcd w uh gimmdw ater miuteUmg Hve jmkagr i *msmsU 
o! several separate modules whuh air linked together \n such a wav 
that a set of possible solutions van be identified and prevented to dir 
decision maker as a basis for m informed decision on the ultimate 
preferred solution Uu* ftKsTf of opmtinn of the f^ogiam and ttk 
step wise implemrut.itnm ,»tt dew n Ih si ssith Ur’ aid of a tVw than 
dluvtr.iimg tltf progfcsvivt stages m ihe situation and opium/anon 
of the results and then pu venial ton m numettv at or gr iplm at lcumal 
Iro net 

w»inm 

Design rules and costs applicahh in Mrwagt* tn*afmenl plants 
in northeni l^urope 

1’ Vk f l\iif H TM R t Agenu di I cau Rbm Meuse l taiuri 
ft htiujuf \ S» ;z#/i r* MfihmUt ffU, No 7/H 4<1/ 4th < m 

1 it*nc fi 1 nglish surnm.u \' 

A i nmp.iMiivi studs oMfti di sign and fx ifounauu* uilrha apphea 
t'k to vrw a*r ireaimeni plants ir» 4 non hern l urofitari tounfiuv 
ilrarui Camunv Holland .md Sw it/crland ns prevented I fu studv 
mvolvrd a survey o! V i>pm it ncaimcn! jd nils of orndai size 
together with a t oiiip mom ot proposal^ ri laimg to da design of \ 
nrw in iitneni t u »hty vs m h > » iputts of MiOUl IT udnmUn) bv 
o pic sentatives (ioiim n h of Pm c onntnr s cone erttrd lhr rrlevani 
uclmuil d*e j are wimm<uucd md an oveiuew ol tfu fl firr'a"nt 
pr it m i («l sew igt ne am* nt amt plain design m tfw' several vountrirs 
pitwnud l tu luiinim » <hii ole 1 1 mi c luve u ruled lo adoprt a 
piaiti i <d over dimunlombf *d lx itrurni ftnlmis ui tbi re*erit 
p,i i i to nil w hie h is now tying n u'rsal mihi interests ot economy 
and elt tunev I Ik implicanonv for litlmi dt sign of l rnkh treat 
merit pliinls au disc ucw'vl m sic w the ni w 1 ( (hrrttiu and a NMter 
balanu of tsipiLil uivrsotuni txtweiMi ihi srwctugi system and the 
trratmtnt plm! o tonsidered destraHf ilnphvh transhibon ?7f> 
jhmrd sterling sand tor I’rU* \ I tu ope 

V54nm 

Rrsjwmsihlllhis of water Mjpph undertakings cnrilimiln of 
%crvi<r and Orrnghtlng rn^Hlir 

< IMI RKI K ornpagm* t »eurrah vk s l aio < and J 

Kl SI ARRI I 

ft < hru^ut i Si i4 tp t i M'jti rift i IVV1 fPZ, \y 7^H 42 f 42b bn 
\ mm h l ngiodt si mi in iry i 

fI k resp*>nMhdrtirs ol w.iirr supply iindrriuMngs towards tht u 
(.uMomcrv wiih rrvpcr t lo rehatuhiv and loubnuify of ihr supply 
under rh« terms of Irruih law art divt usved Tin legal position 
abating Nab ptuimrd and unplanned interruptions trt the supply is 
reviewed arkj the grru'ial principles applicable to all users tmd also 
thou wrth,ontrat tualagreements wnhtheunderlaking .trr outlined 
In ^iilduion tTr respf»nsihuitics attai hmg to the undcrtakmg fin the 
urppty ol water for firefighting fiurpoxcs arr considered in view ol 
Null \u hrnc aJ and (mark ui convirainls NV hdr existing' arrangements 
have generalU worked m praum there is a need for more prccivr 
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definition of the obligation- of the w,)it r *uppltrrs m this area, which 
wdUhoniv he forthcoming English bamUhon 165 pounds UtTlmg 
n *iiici (or fWM Frame 

950032 

An environment agency to avoid the pitfall* of the punt. 

R (iARRH 

(/tilth Wt'A, 1994 23September, IH 19 

Lord (Vit khowrll C hamnan ol (he National Rivers Author ih 
<NRA) considered rh.it the relationship fatweeu ’hr environmcntal 
and tv onomu regulator*. had not hern properly tfampht our upon 
water privatization their was a Luk ot pr o pc i debate during the 
iti nil pine review and much lh.it the NRA tegardrd as important 
foundered 'ITirrr w,o an urgent need lot review ami reform the new 
environment agents would represent a more tnlrfrr.itcd approach to 
environmental regulation hut conMuis hetwrrn regulators needed 
to fa revolved hist 1 K 

U5-INI.M 

Public ^private partnership and process modification enhance 
ope rations. 

(■ H ( ()H( M RN il nwinnmcht i! Management t orpnration Si 
I Mills Mo ) 

Uo/if Iff t*mn tmv A Monuyv riirnt I O’M 141, No 0 2H U) 

I fa arMMgrmrnh between a private company and I vanswlk Ind 
lot (hr operation of sewage works are explained I he i onuac t wineh 
M stiu led (he liability nl thr uly lor mamtenanu labour and enctev 
inxis lequunl the uwtiui tor tr» >u luew effluent quality standard* 
Other condition* irUied to computer system development saldv 
11 ,ii tnriand sludge dispostl 1 ho ananpemern had soed over 
suit (KHi t S dollars and had not faen delnnumlal to stall i oruiilions 
i a employ ment l ,S, \ 

9«i (MI34 

lilosnlitK nut mi genic nt demands all-around attention 

I M I V )Ps t Profession H Vt vue* ( uniip Im Houston L* i 
ind |» Wl KNSDORI 1 R 

d \Jt t fmjirii i nut; A Wooing no w I‘>94 141, So 1 * 4K Ml 
I he roll o| sludge management m isoidinp irpulHory hi cashes 
odom problems nul exi rssivc opet time Mists is discussed I he' 
l hums lot sin i es'dul ojx i ation an conxulend espeu i illy the ink 
pi Hrd view ol ilu sshoh ireHinent process < nntroi ol industrial 
disc h upe . thorough pievr ntise mainienam c attd.idrqu ile monitor 
oie w\ also essential t iihk! jhu lot man* c further dt ponds on t named 
w oi Moi 11 ski Ik d m c ormmmit v relations 
l S \ 

95 -IMI35 

l 'sc of H A for water treatment and water quality monitoring. 

\ i \ Hill ( h t anal dc Isabel 11 Madud Spain* 

Uomo Vi 1/71/1 1994 12, No \'2 IR K MR ^ f> 

\n intern it ion 11 over ml w Insul an n it tonal icpoits js presented on 
die use ot mslnmicntation control and aulom ttion systems il< Ai 
lot water treatment and wau r quality monitoring I 001 fundamental 
elernrruv are considered mormonne uquire nirnts mstmmemanon 
control and d Ha acqmsHion and management mfoimation systems 
Raw water nr at ment plants ami distribution systems all required 
mnnilnrmjf ami m some cases the par.imetcrs were dictated by 
regulations Sensois were thr most MitKal part ol dir mstrumenta 
lion m addition to c he mu al tv pes btosensois immtinokign at and 
pokuographn sensois wur being dcseioped ior automatic use 
Ihtro distmci metliods ot conltoilmy treatment plants weie telenn' 


try. programmable kigK controller* ami ditto faded contavi systems 
t »cogi aphitai iniormanon yy stems were finding use* m management 
irdormatmn systems, particularly where spatial and temporal Menu 
l at ions of pollutant mmcnirnts were required I*hc full apphcation 
ot iC A to the water mdusiTV was tardy wren because reliability was 
suspect sensor maintenance demanding, y>mc quality parameters 
i oiilti not he sensed in the field, and costs often exceeded benefits 
International 


95-0036 

National fieporl Australia. 

t) VITANACifr rSvdm'v Water Board M S Vk 1 and(» 

IRK KU 7 

Supph dm 12, No to IK K |0 
the use is| instrumentation control and automation systems ICA t 
tor water treatment and water qualify monitoring is discussed from 
iu Australian view punt I imited remote catchment and reservoir 
innmionng already look place although further developments were 
in h.in ) Several w aterwor^ s monitored the common parameters suMi 
a' pH turbidiis arid chlorine residual at all stages of lieatment Al 
Sydney pH vhlomu* residual temperature turbidtlv pressure and 
flow couUI be monitored by mobile irailrr in the distribution system 
and telemetered to b ih Xustralia 


95-IW37 

Water networks ui the end of the 2 fHh renltirv. 

II SOI AN AS t Stx «ed id 1 1 < neral de Apu o de Bum Iona 1 
Won / Sff/r/i Ih’U 12. No 1 ’2 sS n I SS ^ x 
Ilu M f n k uc v ot m|h.’i mng water disinbution systems 1* reviewed 
and likely tuturt »l< veloprnen*' .onstderrd 'the Mimplevttv <*l op 
ei.ibon bad prevented »,osi reductum 111 the lavi hi year" (4 ila 
pioM song and aulorn it ion tu*! been insid Ik tent Is ^ o on Jin Hul thco 
c oinpotitulini' thr r!h! Hus lack of mteei Hior w is prev*nimr 
Mtnien»y improvi nvnic H u ni.rul link > twiwecu uHo'm,Hum md 
ye. piapi k i( intoimation %v »U no ind exit 101010 n» iht 1 4 istomer 
mlormalion s\ s’em < onsidei HHlm lion w is iu eded n prom t pt.in 
ning systems mteeratum and otyatn/ation d design h oyetcoim 
(.ompiiMlv ind uise 1 ffn idle s Spam 


95*003# 

PreparaUnn for emergenc y water supply and (he relevant 
planning aivd organising activities. 

\ \ XSX'AKI tflud.ipcsi Waterworks! 

M.iter S unph 1*^4 12, No I 2 SS 12 \ SS 12 < 

Hungary did not possess the tc l hrucal r< some c s lor a s omprehensivc* 
icsponsc to ilu loss ot watei supplies in a major disaster It sought 
to identify ami register thr signituam fi i/ards and the organi/aiioro 
whnh wmiki rc.iU to div.isters Regional sutx'r\isorv centres amt 
waterworks needed to lo ordinate dowdy to define the measures 
hazardous tndustnes h.ut to take n» present accidents 01 mintmi/c 
their effects when they ocsiurcd i tmtimious water quality monitor 
mg and control w ere necessary Mobile w aicr treatment plants would 
be deployed m the event of a disaster Regular training exercises were 
required and cross bonier co operation was needed for many hum 
pcan l ountries Hungary 
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9$-<*039 

Firt ulioo of water supply mod sewerage task* as a partner 
ship between pubtk and private orgamutuHiv 

i Si HEUBLE (BowNet Management and ( onuilt GmbH 
t ritngen) 

<R (n^matumai I9W 33* No V 4XH M*4 un German Tmghxh 
primary) 

FVh nt financial pressures in tlx* public vector hast sestrdv limned 
rV apabtliltcs of the local ami municipal authorities m the hcM of 
water supply and sewage disposal operations The Urge amounts ot 
capital required to overhaul the existing networks and the increasing 
technical complexity of pipe Us mg and rehabilitation methods have 
necessitated the introduction of private cumjacuhs ami in mans 
cases private capital into the planning and implementation of new 
sewerage and mams rehabilitation protects The various wavs m 
which this co opa at ion between public and private sector manaiic 
ment can be achieved undei Orman law arc discussed togcihr i w ith 
ditterem forms of contrac f iru hiding those ufitch c ombtix u»nsmn 
lion with operation of tl i >\sumi for j speofird length ot unx Pit 
benefits iGrnn ible from stub novel aorkmg arrangements ire do 
i ussed and some practical examples of the ir application m xewagt 
phnt construction are outlined unhiding the new sewage works ha 
k ihlai llunmgu ol 2 n PI rated vapauts ami Bad NXirnht (in 
IVMKIP) In the Intercast the works was cruU d lot onlv iuvi 
more thin Mi pc r „ rnt ol ih< original not « shmair irul khieved i 
highc r Oand u 1 ot Peanut n' IN u suiting uni charge loi sc wt t »gc 
sc r sices w k n\lin cil fmm 4 XM DM |ier m Go only 2 Oh l>M per m t 
f riglish ir un I Pior Too pounds sterling \ th I Inf I ( WX i 
Germans 

VC4KM0 
Spec ial K 

J HRINH' I \ fVSS Xtkm i 

Huhr S 1 rn trnnnu nt Wiituin nn rti !<*M No lb I h 
Ihc k Muew pnni o > dcvnbu! Morn indwis o) ifw compans 
busint o pi m dev* nhcstht k u n< w poxes 1 he w itu companies 
h i! not modi use o f the n suiting public u latmns nppnfiumlu s ! hi 
vi( n>iM o'Noli ii in h i * n snUt d in \ lest i Munch Tumdmg md 
s’ ihihts [ K 

^mu) 

ktv changes 

I f D\k VHDS 

H itft f fiultt tin \ 1 Nob*.! 1- M 

\ He vibie p »\roc nt dt v ice enabled t iistonier* to pus us they go and 
c nud be used lor measured and unrm isurrd supply ( uMomcrv 
ui nd bu\ a t aid or charge up i kev ti a * h.ucmg point and transfer 
tlx informaMun lo th< unit \l pre amt the budget devices wtir 
oOticd bv S ol the t(> water urvuc companies but they were 
i vp irdlofvcouK more wide lv avail ihk f he uakr mdustrv group 
n i ustomer issues h id driven up a codr ol practice on budge 
P v me nt units and its porn ipal points arc suniman/td iNnujpabon 

II i scheme must hr by agreement ol both the water company and 
dk customer I .K 

V5-0042 

Policies of tariff 

XX WIHttKKLHk i/unch XXatcr Supplv SwuetrUndi 
VGifrr Supph 1^4 12, No \(2 IR X i IR * 1 1 
^\n intematrorul overview of lanff polities is provided as an mtrr» 
UuLiiori U» national reports using mtornatiion from them rhere was 
tgrccmeni that water paces .bould be a/iordabie based on metered 


volumes and thai wherever possible udlnrem revetnK shmdd be 
raixed to a vend the need tor urhsuhes kaeuws mArMmctiifi Utnfi 
jxdicies were demand the economic and mdusttral cmiwrntvents 
the avaiiisbiltiy ot water resown ex rciMvvr to the pofvulation whrsrd 
and the general aivmmnvem Ihe icquirrrocm* of a miff stnvcUiie 
lot tmanurtg an»1 ^mrimg n>sts and the tantl siixiuutt' itself are 
summarised for trrrrai c^outimes imm ipiev for lormulatmn a tariff 
are pn^xrsed Ifttemliooftl 


V3-004.1 

rhe price of saving water 

(> II HI I ii ornpagmr (Vnriafc drs faux 
W uirr SunpU MW4 12, No I 2 XX D | XX H I 
IV i ase for a prumg mecNanism to en* ounsgi watn caving raihn 
than rrstricturns is explained It wav impotuni that paces inrh 
retire ted *.ovts IV pace i Uotu ns of demand betmt n minus 0 t 
and minus <i K varied lot ohUjvov ami dome sIk consumers lb* latter 
being rr jutst l> mtlcxible llowt \a metering encouraged reduced 
prak rit m iftd whii h uvu ills imolved luxury inn loinaic pacing 
work th< tesiMtv r had to N adnmuvirativels dose to rod uvea Hie 
selling pace ot water was most effcdiuls fixed at tfve long term 
margin iK ot c «ett d this w is high Anv depuituir liom this pam i 
pit would nm be »o i Met bv c 1 u redoc mg w asie I* mrKT 


4*1144 

\ met hod (dogs for Ih# evaluation of global warming impnef 
on stdl moixture mul runoff 

) H \ M IH X 1 1(» n M I nivcioH < olh gr Station t R X 
XI UAM and l» K NOR 111 
hmrthu iif H\tiroh*p\ IW4 Uil Ni 1/4 IHb 4 M 
TV vanibihtv of soil motviua and dirut miiIjiu runoff inunise 
qiumr of gloial warming is cv.iluibii numencalK A ptrvnmvK 
divelnfvd anulvlrtal nunk l ot iN soil rnoistuu bahincc w o card to 
cvahiau thr probdbilitv disthbuhon ot ilu a*il unusnirc i omentra 
t on and the resulting suit *ct runoff I hi nuahllmg results vbowed 
that the Vditahiblx of ifv v due s ttound the rm ans ol distabuhon id 
soil moisturt ind runolf t h mged .«* did tlu tor ans tfw insi b ex Du 
findings wert immediuirlv ippluahU to tbc planning of teserson 
operation for imgabon ifemands and the i valuation of tin c hangr in 
mu 1 1 < i runoff to N exfiectrd a* i remit of plot)*! warming nun 
in 41 1 ii fereru n l A A 


<*54*1*45 

Managing the global enytrumrieiil Ihr rule nf the wliter m»n> 
ager 

R t 1 A HI RN t V\ jirfiTicvrr l t gge f hr sold md I him inn 
Rivonta South Afrn j j 

Wa/rr \nppt \ |W 4 f 2. No ]/* IR I I IR I h 
Xn mtemolion.il overview nf tbr rnU of thr w itri rn irniger in 
managing the globd cfairortrirm agoen with rmphaso on cbm Me 
change Possible i auses nt the latter were alterations in (V f irlh x 
ubit xobir actis its flue niatmris vok arm eruptions am) man cxitii 
ties Die v ital role nl water mtmagcmrni in influent mg Rw* envirrui 
ment needed to be more wuklv appreciated In reactd wafer 
demands would compel the umj ol more remote ami costly wtimo 
Kdlutirm and other ensironmcrual damage could result and it should 
Ik part of an integrated approach to envrmnmcni.il management to 
prevent this National rqwirtv art summarized International 
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Climate, liUfmiMORii storage of noil water, and the manual 
water balance. 

P ( 11 MILLY (t f< * CjeologjtaJ Survey, Princeton N J j 
A{Jvatu rs m Water Re%oune\ t I 994 17, No 1/2 19 24 
Seasonal variations and annual total* tor potential evaporation and 
precipitation were applied in a mode) tor annual water balance in 
winch the only other variable of Mgmfu ante was ihe storage capacity 
ol the Mid Sc atonal sinusoidal sanation of precipitation and polcn 
dal evaporation wan assumed and a solution in water storage was 
derived The model generated a ratio of annual precipitation to 
potential eva|*>nitum drtrnrd as the tncHmcni ol dryness and 2 
other dimensionless number* ari index of the seasonality differentr 
between pret ipifaliim and potential evaporation and a ratio between 
water storage and annua) precipitation An area m the l S A east of 
tON degrees west was used to lest Ihe model using published data 
on precipitation potential evaporation and plant available w uer 
holding i apiK.il> fhe model underestimated observed runnt! less 
so in the more arid regions where more prec ipiiahon ev aporated Ihe 
mean modelled runoff was IK 7 mm ami the observed mean ruimfl 
was mm I actors cnnsidued to have irillnenm) the discrcpaniv 
were spatial variation m storage capat uv ih* mfiltralion i apauiv ol 
muI and ihe intraseasonal variability of prmpitaiion t '.S.A 


95-0047 

SlmdiHtific ihurm trrmitlon of space time precipitation: impli¬ 
cations for remote xvndng. 

) M VA1 hfS I f exas A&M \ mivrrsifV) 1 HA ( UK) and (• 

R NOR III 

*\J\tuu t v m H ait t Rt \mtn 4 \ 1994 17, No l*P 59 
( haoiuni/.uioo ut lhe space imu variability ol lioptcal ramf ill 
fn Ids w is 1 x imtncd dim 1 1v from ground sensor measurements and 
bv use ol IMothnstk models This t hat u lei 1 /ition was import ml 
loi calibration 01 ground measurements ihe isst ssmenl ot bias m 
data Irom space borne sensors and design ot salelliie missions I his 
was carried nut using it point lamgauge w iilt contemporaneous dat \ 
from the salt Hue sensor lhis ciMhled errors Irom several ramfieUK 
to be computed either Irom analviually derived and characteri/erl 
giouiul measurements or horn the data estimated spectra Hus pro 
sided a lower hmri to totalermis assuming perle< 1 instruments The 
isolation and evaluation ol jnv biases that might tdvervels Jlfui 
retrieval algorithms was dsn improved I’.S.A 


95-(K m 

High resolution rainfall measiii emenls bv radar for vers small 
basins* the sampling problem reexamined 

I F \BFO Mi (oil l mvciMtv Ste Anne de Bellevue F* 0 1 \ 
mi I ON M R DIM AN and (1 I AUSTIN 
toMHUil 0/ H\t1rotin*\ 1994 1*1, No I 4 4 I V 42S 
IV magnitude ol sampling mors m high lesohmon radar ramlall 
me isurcment data and the tnllueme ol these errors on sampling 
strategies tor urban bv hology were studied l rrois due to sampling 
could be* gfraier than all the othei errors combined d a«o unuilaiinns 
were noi proficrlv computed The enors «011 Id be substantially 
reduced however tf the movement and development of lire storms 
were taken into account An accumulation method taking dm into 
aw mint pioduc ed Ac curate 5 mmuit ac c umulamms hu areas smaller 
than I km2 TV best accumulations were obtained using verv high 
time resolution data Optimal spatial resolutions were also deter 
mined liiuulii 


95-0049 

Scaling, soil mobturt and evapotransplration in runoff models. 

h f- WfK)D < Princeton l mveruty N I ) 

Ad\ urn ei in Water Re%oune\ % 1994, 17, No 1/2.25 34 
The efleus ot microscale land surface variability on macroscale 
land atmosphere models has become an important focus in clima¬ 
tological research High resolution land surface data have become 
available from remote sensing and intensive held studies of land 
climatology such as MAPhX and HFb This has provided data 10 
investigate the r Meets of microscale land atmosphere inter actions in 
macroscale models The scaling factor problem was addressed bv 
derivation of a probability tunc non for evaporation distribution 
Development of a linearised second order correction algorithm that 
may he applicable to the parameterization of a general circulation 
model was earned out and evaluated IhS.A. 


9541050 

l rban runoff: nature, charm terislics and control 

K Y (1 AM)OH 'Hydro Research and Dcveloprnen ltd 
( levcdon) 

hntrtuil t*f h\\ututum <>f Wait* and / m trorimt ntid M inu^t went 
IWI M, No 4 171 V>H 

Base Mows storm water runolI water c)ualiis and ch iiaiunsuo ni 
pollutants iri urban runoff are Jesi nbed I Meets of mham/ation and 
irKlusmali/ation on the hvdiologn and hvdi mlk rck’iincs and on 
w,it< r quality ire disc Lost d Available technique' for ub.m mriott 
control art desc rthed iih luding soum* control m h s Menuontro) and 
end ol system control nv asurt \v ulatdi i(«mpulir programs for 
the analysis arid design o‘ xlraiiuigi systems sewt r Mow quantify 
modelling and st wer Mow quality mrKiellmg are identifu d The need 
tnr an integrated ipprnav h to runoff < nriirof is ide rilifi« if md the him 
1 1H c uveness ot sik ti art apptoavh is exempli Med by can studies from 
( oliimhus M o orgiai arid VV iltham I ojest l .k 


0^-0051* 

MchkI estimation for small catchments 

D ( V\ M \RSH\I I md A ( H \ V I ISS 

/o>/r/o/i 0 / WatltnuhnJ Ml Report No 12*1 1^94 

7^pp 

Ihe design and instillation ot 1 nctwiok ot water level measuring 
devnes complete with associated data udlcction and storage (acih 
ties at sever il small 1 under 2^ km2t stream catchments m live are i 
west of 1 nruion are desc utsed together w irh Mye results obtained I3ve 
methods i»t data analvsis irid the » onclusions arrived at m respect cd 
die magnitudes ol the mean annual th*Kl Mows and Mrx>d response 
times am outlined TV network comprised 15 stations all ot which 
were within ihe operational r urge o! the ( hem iv weather radar 
station monitoring the ramtall events occurring during the period ot 
obvcfsalirvn Ihe measurements were intended to rrmcdv the prr 
sinus shortage ot data ret King to flood even*s rn small lowland 
catchments m atcas of relatively low ramtall and moderate sod 
pcrmcabtliiv MrIi ol the valehments sclested tor the svstpmatic 
collection of data is described in detail, and the accumulated data art* 
combined with data sets from other sources le g ADAS cauhmcntsi 
m the ovrvdU Analysis l .K. 
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4*49452* 

ttM I 0 ««t« hydro*** of severe HifftAiatd drought to th* tumith* 
wmslxvfv UwUdd Stolen 

|M* 1 \REOTON i t iiah Stair Umvcm!> Logam 
h*irn*it rtNvdroto$\, 1904, 141, No 1/4 M-6¥ 
fV hkrhhood of drought m the area wnrvcd by the Colorado nm 
wesirm (*VA ) was imeMigaied Drought scenarios were 
jest* loped imngz esurmta of histone stream flow and rmrnmii 
*Hvn< d Mo* based on tree ring widths 1"he scenario* were defined 
»n me haws of annual flow at Iocs Fenrv An/ on the Colorado 
input tot a svvtem simulation model was developed bv drug 
g rrgatmg the lees Fern flow to monthly flows m 2*4 court c locations 
rrunml h' the model Stochastic models were used u> assess The 
iS l ,r terms o i return peimd of ihe scenarios developed I he f\\k 
ui sesrtc vuaatmMdrtxjghJ ixcumng tn thc( nlorodo riser Kivn and 
,i southern l alifomu comurirniK was also assessed Time arr b) 

< eter^t <. r* l .S A 

SK-005J 

I he roll of soil water in stormflow generation in a forested 
headwater catchment ssnlhevis of natural tracer and hv 
drometrU r'Wrmr 

h \ B\/hM(HM tVirgimal rrnmity ( harlottrsv diei K N 
f Mil 1 MAN ami h J HOI U NHL< K 
» ukuj t'Hulrohw W4 142, Nvi |/2 O 7S 
\ * mmporwmt 2 tracer hydrographic scp.ir it ion model was applies I 
i (s'mii >it stormflow contnhutKins from prr event soil water pu 
i r )' groundwater and osent water for 2 stormevents m a small (S ! 
n i lororcd hcodwatei ukhmenr during a h month period Hv 
hognph separation based on naturally occurring nugch Ih and 
J< md hvdmmrtuc data showed that prt oertl sod water 
'Unbuttons of Ih per cent total runoff and po cent peak flows 
i mm’« June dorm and 2** per cent total nmoll and Ml per cent 
« > V>.» w lot i smaller November storm were larger than piou us 
r i Monte ( arlo error arulvMS dvowrd mnsiclr table tinier 
f) v in Mm h\drnpraph separation* Results tor I hi Juiu storm were 
*' a i sh up hvdmgraph resfionsi that k mm d when a transient 
' at* I /'UK developed above lh< mil bedrock mtrrfaiv on a 
v Mip I he November storm represented i >k laved response tn 
v 1 1 iru rcasnl disv harge i ould ix s ut H h after preu .ptMlion < tided 

^ ii *»o lufuHn/rro tension lysitneteisduring storms rnimt.imrd 
u»opK signature o( ptc oi nl soil w iter whu h was probably flu 
1 y ' f component of transmit sanitated /ones Lre event sod w.ihr 
v'u.o *n mo m importarn than groundwater lor generating |x ak 
h ,f nfl w n steep forested * ale hrnenl Hteir m 41 rtliruui* 

l S \ 

^-4Mi54 

Predicting sediment yield in stwrm*water runoff from urban 
arras 

1 'A HAS 11 R fbreese and NrchoK Inc FortVVcvrth fr* i and 
^ F MAILS 

tnurnul t>( lioh' AS \ourrri P/unwin# and ^farudjfffnrnl 1*^4 
124, No ^ hWhStJ 

/sent based numerical mrxiri was developed to simulate the 
sediment load in stormwatci runoff tontnbuted Irom c^h of the 
ni *f° f I tfHi surface tspes cxcurnng in urban takhmenu Results 
obtained bs mndcllmg erosion data showed that the sediment sudd 
horn bare sod areas could be deitrmmcd using the complete crrnsri 
vattem t»f nuiiss equation few sediment transport Application ol the 
po*poxcd tnockrl to 4 small fill ^00 ha) urban r akhmerits consist 
tn ^ °f grass areas and per cent impervious areas demonstrated 


good agreement between vimukurd ami ntnaerved hHimgiatphu par 
ticuiarK lot smaliei ami mote intpervums onehments and large; 
storm events Sediment Ivuikkup deperwled m amecedent time be 
tween \nww even's and there wav a sigmfwam corrrlatHWi N^tween 
sediment wavh-ofl from mipmtous Arms and tbr amnmieot lime 
since * ami all iait mewrred hot storm events with huge ammfdent 
conditions most sediment w as washed off during the hr si pad of the 
storm event ISA 

V54KK5 

Integrated wmier re-murerv management - fmt» nb dtrvugbl *1 
kviitkm. 

J Nl Mi r I Aw i\* inviitute of In hnologv Anuh Awd/Cflantl 
Uu/rr \uf*pt\ flm 12, No I ; ISMS' 1 

International imtunvrv to< improving w atei reiki runes management 
|Uk»hdK ami m mdividual developing comvtnes are i *msuAned The 
P^nvibflitv thiii water problem* might be more <ntical in the nest 
vriuurv n strevsni with glofsil warming increasing dtmtght tit 
ipiemv The nature nl droughts thru consequences lot vamwiv 
human acflvmes and flic likelihood ol then Ivecomiug c vuasiruphrs 
requumg jxvlitual actum at regional level are dmtmed The diflt 
cultie^ and hkek impvsvibduv ol bare acting droughts as t vein but 
proodu events arc rsammrd Hu dubious valor of wnidirr or 
chnuk irunidiv«tion \> noted Hrotjght m»|vn I prevention sti.itegirs 
widi integrated water mwtuues imnagcmrut using multi obtiMive 
water resouo es planning arc desv rdX'd d nr advantages and pilfalk 
ift anulvsrd I he major «*bst h lev tu drought mitigation wnr wntal 
d onontic and pihtu at fattui thin lev hnual InirrmifRivuit 

^5 (wai, 

( hanging fliusd prak lesek oit the rivrr Hiamrs 

S M ( NOOKS'Insouih ot Hsilrolrgv ) 

Viono MintUnu itnd i m t\ tao4 104, Nr* 1 2M ?‘ 1, l 
Ihr paticrn ot flrn»d f>r ik li >els on du* Humes river during the paM 
HtO vrirs ivnumnud md tin nndrrlsing reasons for live observed 
v ariatmn» uuectigatf d Pr.ik w »te< k u k re* ufdcd at 44 Um k*. along 
Ihr riMrweu anah m d uong t umulabsi tieslatuno fitun (hr mean 
fheie had Itccn a rx arts lonvtuitf t nr i*i ixiurrmu «»f flood event' 
dxoi j bank full itvifvhohl A pu ill r nuinlxn ol tbt sc events hud 
ih i iifenI lx Ion I'MU ogiuln vtntlv influr iu cd hv * ah hment fatttfall 
tlx efle< is ni c hamie 1 drtdping uul w .iteri our sr i hilling uu reaving 
urbanization nul di vt lopmr nt ol new towns md ol unproved land 
dr mi igc on tfie IUrnd patterns aft diwusvid A locah/id d< v hnr in 
[x ik AimkI UscJs jud oeni duMtnm bid resulted Irom channel 
drcdg'hg and flood prr vrnlion vctiemo. flu n .»M Mrefererms 
l ,K 

¥5-0057 

SetAvonai and inter annual vartabllitv in Ihr properties rd Ihr 
turf act waiter of the gulf of Maine 

[) (♦ M( Jl N I AIN fNmrheast f sstw'rK v Norm c ( < ntcr \A<mhK 
Hoir Macs t and I V MANNIM. 

/ tmiint nhtl Sh/ // fit unuh M,Nol J /l4 l S ^ A |5H| 

fhe mean seasonal i vr lr and iriteranrmal vanabthlv of the wain 
properties flcmfirraturc salinity deriMtv Mraldiaiuon and gcovtio 
ptm t if cu latino i oft he sur far r layer of die Maine gulf lor 1V77 l¥H7 
were tnvevhgated using bydfologital data irom tbc Mainvc Rr 
unffi rs Momtoimg Assessment and Prcdutioo fMANMARt pro 
gramme Phc temperahues follow the seasonal warming and cooling 
pauem The sud.He layer salinity annual cycle in the eastern Maine 
gulf was dominated by the* winter inflow of low salinity water from 
the Scotian shelf and in the western guff by the local spring runoff 
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The wnuern gulf wax more stratified in Hummer and less ^tracifleU in 
winter than itor extern guff, due in different phaung of the salinity 
eyeIc fn winfer the western gull becomex nearly uniform m density 
for the upper ICO m, indicating the potential for vertical mu mg of 
nutrient* finm depth into the surface Uyci \here was relatively little 
temperature variability (i 2f ) during ! 977 1987 The mtcranrtuiil 
variability in salinity of die xurlacr layer fO 5 psu) is nearly as Urge 
as the amplitude of the annual cycle »d salinity The discharge from 
the St Lawrence riser affects salinity of the Vfamr gulf surface 
waters USA. 


n-mn 

The Impact of ambient stratification on marine outfall studies 
In Britl*h water*. 

f I SHEW WIN ft'CNW Marine Seterue I abmatones 
Anglesey) and P f C JONAS 
Mann? Pollution Huiletm, 1994, 2H, No 9 527-5 D 
Si Austell hay m Cornwall has cxnrmely small tidal currents and 
becomes stratiliecl in summer Ihe uceanogiaphy of this h.iy was 
investigated using dye and drogue iclrjses Diffusion uellu lents 
were ukulated from the rate ol spreading and deepening of the dye 
patches In relatively i aim uwdlttons (wind speed less than 4 rn per 
set ornlj ihc longitudinal ditlusimi loctlmrnr increased with wind 
speed in more than 2 m2 per second With higher wind speeds it 
dn teased to approximately I m? (ter second The vcrtunl diffusion 
i oef tu lent icmamed small |0 ff0t)7 m2 per second * al low speeds and 
increased to 0 (XM)9 m2 per second when the wind rose above S tn 
pet second In the summer, wlicn the winds were strong fmorc than 
1 5 m pet second) the lop 5 X m became mixed At lower wind speeds 
(fie surtni e waters stratified and the« wdilation paitnns became more 
iomplrx l'sual oullall suivev techniques eg drogue Dual tracking 
Mdat anaDsix and lwo dimensional numeru al modelling have to fv 
treated with t are when applied to areas with strati tied wains 
l K. 


95-IW59 

Ifydrody intmk and ecological models for the gulf of Finland. 

R 7 AMSAl l U Linrush Institute of Marine Rescan ft Helsinki) 

K MV BERG and 1 SARkMI A 

Holer AVmotk loanutl of ( oUodo 1004 29, No 2 1 

Ml \k\ 

Measurements ol currents and modelling simulations in the Finland 
gulf. a hat row sub bastn in the Hahn sea are reviewed Ihe meas 
uremems imlu ate that » wind independent back ground uir rent exists 
m ihe gull the impac l ot the large scale surface circulation on the 
mu late cements o mm h reduced oi disappears when ihctc is a steep 
flier nunline close to the surface A two laser 2 5 D bans line hv 
dMxdwumiK model was developed Salmitv tcropeuiiuie oxsgen 
and nutnents have a vertical structure which was described by a 
homogeneous upper Dvn and b> a nil similarity prolde in the 
pvenocime lavcr The hvdiodynanm mix to l was sen tied against 
observations of salinity during the sum wt 1992 fix- FINEST 
aquatic ecosystem model is described P was vended against the 
Baltic Monitor mg Program data l*he model was used to simulate 
phosphorus levels in the Emlund gutt Time are IQ references 
Finland 


95-OO60 

Variation in dedgri tmditkxftft in response to sc«>Kfvel rite. 

I H TOWNEND (ABP Research A Consultancy Lid ) 

Water Manume and tster^x, 1994. 106* No 3 205-213 
Key parameters which influence coastal engineering design and 
ways m which these could be affected by changes in sea level arc 
examined The approach presented consider* the relative change m 
each parameter a* a function of the relative change in water depth 
Parameters examined include wave height, wave-bed steepness and 
depth to wave length ratio Structures and beach response are chs- 
c uxsed A general set of results for sea-level rise were obtained which 
were not scenario specific General implications for shoreline man 
agernem are considered li.IL 


95-0061 

Impact of Norln water supply expansion on the Asa riser 
calchmenL 

B \ SI I iMliorm I iiuversity) and O i A OLE 
Aiiiui, 1994, 43, No 5 24 h 251 

The Bonn water supply extension programme would raise water 
works output tn 4 times existing capacus and would satisly all needs 
in the i Uy up to the year 21X15 Hie additional raw water would tome 
horn an existing dam Ihe unpayl on the Asa river catchment was 
studied bv a reservoir operation technique based on mass balance 
using present and fuiurr withdrawal rates This indicated a ieduction 
m potential cvapouiion reduction in active storage loss ol lrshtng 
/one. reduction m available flow to downstream areas ami increase 
in growth of aquatic vegetation The impact would Ik* moderate and 
adverse eflects could be muumi/ed Ihe ccnnomn benefits ol the 
better water supply were substantial Nigeria 


95-00*2 

FrrshwMter-inflnw need of estuary computed by ferns Estu¬ 
arine MAP model. 

I MAIS1 MOIO L| ex.is Water Dev elopmem Moaid \usiin) G 
Miwrid and D BK'XX 

Journal of tt »;/* r tfeuMco t \ P/wn/tmg u«</ Vfoum’twun/ 1 ( *M 
120, No 5 691 7J4 

A mathematical description is presented of the Texas Estuarine 
Mathematical Programming t I xl MP 1 model wfm h was developed 
to protect estuarine environments in Texas bv studs mg the effect ot 
treshuatrr inflows and establishing loru; term ocologic al objec tives 
The luvnlinear situhastic mulhobjectivc mathernauc al programming 
m«xicl used salinity inflow irgrcssnm equations and lishcrv harvest- 
inflow regression equations to represent biological requirements 
incorporated hydrological data as monthly lower and upper bounds 
on inflows ami could include sediment and nutrient constraints 
l harvee t onstrauus were incorporated for fhc lower amJ upper salm 
Kv bounds and lor fishery harvest constraints Minimal required 
inflow maximal allowable inflow and maximal harvest solutions 
were determined ftw specified annual intlows. a performance curve 
was constructed and sensuous analyses were performed Applua 
tmn ot the TxhMP model to a case ot cornprtmg municipal and 
ecological uses of water in the Nueces estuary resulted in the esiah- 
hshmeni of a water release policy which mmimimJ the inflow of 
reservoir water while satisfying salinity constraints L~S.A. 
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M-omy 

The \0pa0t*9**y «* ******** «****«•«* twwiiis, 

T V*N (CHk» t mvemiv), P MBA KIN ami T JOSSANG 
W'lfrt Rtpmrct* Htseank, W, 30, No 0 2JW 2M0 
1 fwr modelling of dr*magr nciwork* and thru aws utcd landscapes 
i voq: ojgtmu JflUon nrttviples was. investigated A model based on 
> V minimal energy dissipation principle and m empirical relation 
^, r **t*mi the slope ot each tmk in a channel network and the 
mCJ> * mnujil discharge flowing through it vmmIta eloped Applica 
iuu i the model suggested that the surfaces ot the minimal errrgv 
dissipation networks were nwrc complex than simple sett at!me 
‘raciais Hrairugc basins in optimal drainage networks had power 
Uw st/e distributions with a universal exp<MH*f>( independent ot the 
srvponcm of annual dm harge used in the empirical expression rime 
jrr Ureter ernes Norwi> 


UfOOtU 

I>3it^ analysis of bed concentration of suspended sedimenl 

I \ /\Sl RMAN i f>amsh Hvdranlu s Institute Horshoim‘ and 
» rKiOMU 

,rru* t*HnlnuiUi f nftinrcrin# l l *M4 I H). No M 10? I Md? 
v -npt\al lorrmiUnon lot the l^cd ton* duration ot suspt nded 
< \ mi i t orhrird at an elevation nl a lew gr tin dumctriv Mom the* 
v \ * i droved troui 10 published data sets obtained from 'I'W 

i t * 0 v h mnrl tests mvulv mg a w ule range of hubauln ftaiami’iefv 

ii is d m ucmaIs A U'J load transport formula was used tn u parak 
>i • ponded load Mom the measured iotaJ load and the \olumetn< 
m u k mu * nil Alton was then dcicrnuncd using I mvtrn s method 

|m ' mar br\i < oru entratum obtained under different physn. it 
r Vitro demonstrated the mllucnir of elfcum* shear drev N { 
’ i cu o i, h tr.ii tcnsiu s jml Hu id s haras lemins fhr inMueiuesot 
rs ‘ i *u»n ‘firsts and rclncna level on hod iom cmrulion salupy 
i t 'n udr.nl and the proposed empirical relation showed sativfa*. 
<*n * v^r.di lu/etment wiih bed*om emution \.due*. obtained Iron 
J v .( mLpendtm dau A simple method is presented lot dctri 
n *k du on il sediment Ifitnspoif rale using Ihr pr<qi«ivrd pros tdirc 
" h nlira hed lorufrrr uinn Denmark 


'turn* 

\ reappraisal of the Kalman filtering technique, as applied in 
riser flow forecasting. 

M \HSAN*t ntMUMis C ofirp* ijalw w i and k M 
V f t !W>k 

> tofuii nf IV-M lhl.NoP4 l<T ?> 

1 Nr »m' nl the Kalman filtering leihmque as .» iiwil in operaMimai 
i)o<vd Munastmg is cruu ally reviewed When the flow lores aOmg 
nuvfk * was assumed to he an aufouyresMve moving average * ARM 
model md the ;ismk rated How data assumed to tve tree Mom meat- 
uremerrf errors tixr rnmirn.il mean square error lttret«ists ohtaimd 
avmg ttu k Kalman filtering technique were the same as those ohtarneil 
us ?hr the traditional Bnv Jenkins type time series fnnvashng 
nvihtH.! \\ two measurement errors were assumed however the use 
' ,f :r>c Kalman filter mg technique became viable though tlx* torecas? 
dfu icon v in this type ot appheanon wjis reduced There are 44 
mirrcrkcv lir* 


IdenUflaakni of mrtm of mhiiyr mod dteKurt* mdn* land' 
satellite imagrrv and arrial pbrnagraphs mitp$dng 
techniques 

K H SAl AMA U SIKft Vkemhley Vs A » l tAfnj V 1 
ISHII aniHi HAU Kl S 

hwrruii of /hdn»h‘g> 162, No 1 2 1 JU Ut 

rompleineniarv data Mom aenal phuiogrAphs i Al* j and ( aridsn' 

I'hem aiK Mapisri < IM Hoiour itmqxssucs were used to rv aliutte ihr 
iarxhof ms arxl geoingu at m rue mm* of the Valt uvrt system m <» ^nott 
km? viudv area IdrnMhcd getmxnplm {euHrrrs im. luiicd K»r0phHiv. 
dosci Mil en hplam udlnviup* mkuih durunut Ami unk out* rops 
MsdfogromorphK amis consisird sue a ms lakes ami plat as 
paloexH luumels and pabi *Hk*lt.is w luie strut lm«J teaum s m« lutkd 
linear and sum linear lineaments nng vim v ium s and dokole dykes 
Groundw Her tsiuririhi* and hsdiogc ologu al tlasMfnaMon of die 
reihargc potmua) ot ifvr havu geomorphu and lodtogeomorphu 
units enabled ih< delinrahon ot m haigi arid dni barge arras Vuturt 
hues * omrojlrsl Mwr over haniK'J i oui vr and per iik able arras immnd 
Ilk stfvuui gtanitu ptuloio wen Mu. maim upland inlurg< uieas 
keGuigi also iKvunnl m thr highly permeahh sar<lpU*Mo ait«iv 
wink loi,fujpc wavpumanlv along I hr m«qoi diamagr Inti's on the 
\dg< i»i uuu’ar vandplauis Mi drpKssiom and im lakes The irsuits 
should 1 hat IM «ould l>r used Indinjn omorphologn at arui 
virm luul mapping ol latgt arras and demonstrated Mw mqHoitaruc 
ol uiiepiaimg AP TM and h\diogi»dog ^ 1 d.iia l „VA 

9A.00ft7 

Mr* a inflow fores as ling for Hail rivet bavin. Korea. 

H M \\\ VV M i 11 lecsr rndNuluds hu Pori Won It lu 
ISA 1 B V AI f)| S and V ) Rl S IK I 1*0 

h'ut'ruii if Witie* kt'Ki'un t ititui Kfatutat* no ui 
I2U, No S nM <*o 

1 he r,sr» flow imrvast dgnrihm divrlopul fm ihe rainfall runoff 
phase ot Mu Han m<j « onfrol * v stem hr luded lineal vlinhastu 
ARMW i Jno niodi M Mmi w< h drvvloptsi (m r m h id thr I f 
Mit> itihmenis ol Mu over bavin to poulnu f» Mass ahi ad Mu a in 
Mow fm.'i e's m ? 4 f» I sirju Opum d Iom lasts and UfKl.Ued tloa 
< sfirnalt v were ohiamuJ ii mj, Mu Kalmar liliet and } nlht « Milt i 
utu cmpiovnl in paratlr 1 in upda’e modi I piramcirrv an<t noise 
lalistii mu ihtnvr Ok flrvihhhhal Vjk nirukr I vMuuure allowed 
v<vrr4d i lop'wun inputs iru hiding pit* ipn ition aniesriknlt soil 
rnoiMuu rltot uaiural apviiram mllowv and lofiirnlled u'tscrvoir 
u bases \ppliiaiion of Mk pmjsoscd inri Mf*w lorn avting iTUKkh 
n Mlusti iu>) In Jt * • lopm^ m^h haMu i qmitioiis foi * sutv ah hrncntv 
upir ruling ddh^itu Mow i air got u and vlalislual hntmg ol Mu 

unM'uig M»r» k \ U md»« at» aulutor, itvuiM |w i i otntafHc al 
though rnmir l p.u uneti i uftdaimp w,e iki alls not mMIukuM) 
r »p p J fo ihrupt - ftange* m How South Korea 

‘tf-OOb* 

Ham fruths on the Danulie 
I Ml \Nf I 

\rn V tttiUii 141, No IM4* ? 7 M 

fws* vc.rrs ago Slovak enginirts diverted ihc 1/irmfH* mo sb*wn a 
ship i mal in the (labcikmohvilroetcy Mk dam Hungarv r lairoed Mu 
d/vefsion was illegal ,m<i hrnh muntnev agreed to lakr thru dispute 
in ihf j Intrrnational t m»rt where hearings would begin in HKt^ f>K 
fstdogK uldisavtcr whit henvivoruncnialiMsfcaird has not happened 
and the WorKl W nk l*umi Mm Nature has abandoned uv t ampaign of 
oppoiiOon l*asi mistake' on Mu |>armtvr im tudetl dmlgmg than 
uch/apnn aru 1 daffu oust run non whuh ha Itr d drpovd ton m Mk* delta 
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WATER RESOURCES AND SUPPLIES 


and the reflulting erosion iut off the Danube from its wetland The 
Gabakovo scheme provided a chance to recharge (he wetland by 
diverting up to 10 pci cent of (he canal Bow The creation of a 
reservoir a! C unovn would replenish underground water reserves 
There were atvo plans to link the waters o< the wetland and (he old 
Dam^ie m enable fish to spawn However (he Hungarians believed 
that damage would yet be caused in the future because the ground 
water level was too high and groundwater quality would deteriorate 
hccjmsc of dirty water standing in the reservoir AH sides agreed that 
the Danube showed the knock-on effects of river engineering with 
river regulation on one part pushing the problem to another part 
Europe 


95-00*0 

(ha mete mat Inn of rivet channel adJuimnenlA In the Thames 
batdn, *outh-ea*t England 

P W fX)WNS tNottingham l huversity) 

ulatetl Riven Rnenrt h A Marutftement 1994 9* No i 1M 
I7S 

Data derived from geomoiphological reconnaissance surveys and 
maps were analysed to characterize river channel adjustments in 4 
win hments m (hr I harries basin I ogistn regression was used to 
generate multivariate equations relating 4 types ol adjustment to 
i ale hrnriit i haractenstics irock type giadicnt land use and channel 
management) (Jeomorphologual interpretations of these iharac 
trri/iitions generally indicated the varying balance between laige 
scale natural controls and mote local human influences in 
deter mining the types of adjustment In the lowland environment 
studied lew channels could recover their sinuosilv following chan 
nel straightening l here are 92 relctences li.tt. 


95-0070 

Hooding and rrnwion hazards on the Ontario (.real Lakes 
shoreline* a human ecological approach to planning and man 
agevnrnt 

P l I AWRi \( 1 iW aterloo Dnrsersilv f)rit ) and I G 
N| l SON 

louimil n* l m itonnu ntal fUannunK ami Hamicv mi nr 1*194 57, 

No 1 UH 

Vaiiations in climate geology vegetation land uses and human 
u Its iticv prevented grnrnilizaiinns on natural hazards There was 
consicietable v tmtton in tlx intensity frequency and magnitude ol 
hazards among md within (he (»reat I akes system fhe use ot 
struc lure s to c ontrol erosion and Hooding along shorelines interfered 
with sediment transport and supply I Unxlmg was exacerbated by 
large stale drainage programmes Zoning and otlicr land use con 
dok to regulate development hod genet ally been mel fee live A new 
response to hazards was needed wha h took into aevount then natural 
ami human comevt A studs ot resources land uses ami management 
approaches far the Saugeen Valiev ( oncers ation Authority used a 
broad land use and ecosystem approach which wav upphcablc to 
developing a shoreline management plan C anada 


95-0071 

Change* in acidification of lochs in Galloway, soothwi stem 
Scotland, 1079-1980: the MAGIC model used to evaluate the 
rote of afforestation, calculate critical loads, and predict fish 
status. 

R F WRIGHT (Norwegian Institute tor Water Research Oslo 
Norway) B J COSBY R C FKRRJER A itNKlNS A J 
Bl LGER and R HARRIMAN 
Journal of Hvdroiov, 1994 1*1, No 1/4 257 285 
Major changes in water chemistry in Nj lochs in the Galloway area 
of south west Scotland during a 9 year period were evaluated Acidic 
deposition in the area had decreased substantially m the period since 
1980 Differences between data sets obtained in 1979 and 1988 
provided a useful basis for the evaluation ol acidification models 
particularly MAGIC (Model tor Acidification of Groundwater in 
( atchmentsj MAGK vucccssfullv reproduced the major changes in 
water chemistry in the period A lish response function coupled wtth 
MAGIC provided the basis tor evaluation of fish status in the region 
Die study showed that afforestation could worsen the diet tv ol aud 
deposition m the Gal low ay area There are Vl references l K. 


95-0072 

Physical limnology and water quality modelling of North 
American Great Lakes. Part 1. Physical processes. 

( R MIRIH5 11 nvironmenl C ariada Burlington Out i and V\ 

M SCHIKT7IR 

Hofzr fttllution Reseat < h lournal n f ( amnia 1994 29, No 2 1 
129 |Sh 

Phvsical limnologxai research rrlev mt to large lake watci quilily 
issues conducted in the Great I akes particularly Ontario lake since 
1970 ic reviewed Die climate and hvdiologv ot the Cue it I akes is 
described Studies on large scale circulation (wintn and summer 
i irculation'l uidcoastalc ire ulahon are rev lowed Persistent boundary 
currents occur near the north and south shoics Dir occurrence ol 
internal Kelvin w av e propagation Inflow mg major upwcllmg ov enis 
has been observed Turbulent diffusion c h lracteustics based on 
large scale studies are considered There are 11 rrtercncrs (sec also 
follow mg ahsti.u 1 1 Canada 


05-0075 

Physical limnology and water quality modelling of North 
American Great Lakes Pari II Water quality modelling. 

\V M S('HI RIVLR (I nvironment Canada Burlington Oni ) 
md< R MIRTHS 

Waitr Pollution Rt scan h Journal of ( amnia 1994 29, No 2s t 
I 57 184 

\ samples where physical limnological processes plav a dominant 
role in water quality and contaminant modelling in lake wide basin 
wide and coastal areas ol large lake systems are presented l*akc and 
coastal circulation models thermos line models and water quality 
(eutrophication and contaminant transport) models arc reviewed 
The eflccts ot climate warming on water quality are considered 
f urther research in large lake systems is required to determine tht 
impacts of modified weather conditions on physical and biochemical 
responses There arc 44 references <see also preceding abstract) 
Canada 
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HyAr^ftmmai of lake* lJk4o& *md Ot*e*a. 

p v HbUTSKY /Institute tor L^kt? Research Si fYletsbuig- 
\ S RIATOV andK A IBRAES 

^ < j, r PiutidthM Rtwtin /i Jourruif of (’atunlu 29, \o 2> 4 

*hA *k * 

Hvdfodsnamu studies ami modelling simulations camdikicd m the 
«afgesi European lakes l^kioga Uke and Onega lake both m 
Ruvmj arc renewed A three dimcmxirul ptimtltvc equatim dug 
tJ , n j w mode 1 was used lo calculate ihe tun eat it in Ladoga Uke above 
thermal bar and full stratification penod lime senes analysis of 
urrcffis and temperature m 1 adoga Uke are outlined TV phv \u al 
;\peeimcnt ONfcCrO m < )rocga lake was conducted ui measure spatial 
*ml temporal variability and temperature Melds m spring and sum 
r?*er I arge veak vuricnt and temperature sanaNlits was ohseised 
m jrv^th takes with several energy peaks, re Meeting the lake response* 
i M mnovphcu forcing \A md induced upwdhng and upwelling 
-rr-las it'on mcc Nanisms are considered Russia 


VMKT5 

Vppihatton of remote sensing In the visible spectrum fur hv- 
drodvitamk studies in lake*. 

k V M »M)R V fYf \ c St Petersburg Rest* in h ( cntic for 
f \ ungual Safety) and D \ PO/|>\> AMA 
H t iUnmimn Nt \tuir « h hwniil of ( tintuLj 1994 2M, No 2 t 
»»* 40. 

i ugi a au hmrudogu al applications of active i hd.m optic al remolt 
rMiis: techniques ora Jrs< nhed l xprrtmenl* using helicopter 
' »rv id u to siudv the 2 dimension il distributions of chlorophyll 
n* fi'iMii'uJ »r game nutter oiru eriu.inoiis n t >m ga lake and Sc v m 
n Kinvu ,ii< outlined 1 he lidai c nmpJt x i ommsIs * I an VI A M t 
i 1 i o hratmn light sntiui transfect ist i nptn il vs stem m etv 114 
,h nU't'kOpc polw hroinatoi a system nl sensor* ind amplifier* 
i 1 v li 1 nv ind analogue to digital cofiv'Ttri md an information 
1 *t pu f >ng system The results oI an aiTlHirnt lidai studs *»t Indio 
SiinMn \ nh esses m the Samara water dotage 'tsnvrni arc 
» Kd Him* art rcH'ierv e\ Russia 


9MW76 

A ater-Mipph operations during drought continuous hedging 

ruk 

1 S SMIHit uinrgic Mellon l rnvtrsnv Putsbiudi Pa md ( 
^Ull i 

u rr Ui o r H til*'* ffnawi'M t*t(imunn an** V/om/mrir M |d04 

120, \o s M ^ 

I' M o rules war developed roi t*» demand managt me ntyoprrahnn 
•* 1 ^mgle w iter supply onh reservoir during drought to miniTii/f 
io * ‘ J d image 1 n>i economic disruption A linear continuous hedging 
hk imhatcd rationing wVn (V sum of ai tu.d storage plus anim 
h he i mflou ssas less Mian a trigger volume and the intenon o( 
ennint/mg rruutmal short tall lor a month sequem r of the worst 
TcouksJ drought was used to compare parameter determination 
using 2 mathematical programming techniques Ihe pofvtopr search 
priKedurr that combined simulation and optimization was»flic tent 
U'Kl retailsely cttcctisc whikihe second method an iterative miced 
integer programming model provided smaller maximal storage sal 
f <s ar greater cornet at tonal rx^yense A mctfiod of transforming 
continuous hedging fulrv into dinrete hedging uiics is pffM-mrd 
l.SA. 


n^mn 

Barr^fr devrlopmcnls in the Wtltti nefkoci: the rule ml the N#- 
Ikiittl Rivers Authority in pmiecttiAf the Aqtifttk envimtixtietit. 

i H IO\kh*NR 4 UatKllM 
ft'umisJ a* in\ntwhtm 0 / Uafn m*1 i m 
IW4 ft, \o 4 4K 4^V 

I xpmerair’« gamed hv the Wekh Region of the NRA m nrgnnatmg 
the 'Kmc < arditf hay ,ith) l sk btMUgrs an* ptriurntcd ins mm 
mental sau>mards vautrd (of the 1 -me bamtgc and inuui impact 
assess me on are prevented and then inimpmalum mio the i at chit 
hay and { sk pnun is ue presented Safrgnanh 4s hievt^i in the ai 
ol w am and .urstViK quality iivhcnev uniter* Minn and Ih*odmg 
are summan/tM l .h. 


The I9VT nil spdl off i ampa bus* a Nceiiarhi for burning? 

H f‘ t aB! Ill rI s Mmaah Management Srrsur Herndon 
\a) J AliAII I ) n\\W)\ and K \\ Met *R A H AN 
Sptii "v< r *< Trthft<n Hulbftt* 19M4 K No t S 9 
Ihr applicability id bmiung loi the management of the Tamp ,1 bay 
od spm uinsikJefed Although thr hjv of od spill he»e was not 
mlafde I or burning the movement o* the oil wav studied and the 
eMects ol 1 tin were modtllrd using the Kugc Kids SimulrtlMvil 
mioiu plume mode' Hu stmlirs showed that huumig the od would 
l auu* it sv d m*ag( to the t in itonmrnt and hurtiiin health than the 
luai bed on did In a spill then would usually be u srnuii window of 
opportunity lor burning to hi 1 amed out when the upMI was in a 
suitable tuisition and helo i it had quiMd hh» thinly or become 
t niuhdu t) Spill u sjmndet s nerd to V uhh u» mu t qimklv to take 
id* intagi ot Mm (um window d huimng ^ 10 N ol use l 2 S,\, 


■*5‘#07V 

Air cushinmd vehidev idTVdent ullermitive lrMn%|>ortJitiun lor 
spill rt*spzmve 

M Vk Mc( ARIIIN (OHM ( mpoi dion Seattle Wash < and I 

MkCrRAUI 

A/u// S/ urn 1 »l hi hru bmv HitiU U>t I, No 1 H4 

(>ru rod moves into vtiallow w atn the tnanagf nv nt Vi otnev labour 
intrusive and cdljii<m uanqs<triahoii of peoph and ei|uipmrnf is 
essential Hie requirements lor speed arul < argo c apac M> can be met 
by the u sr ol ,m * ushioned v limits (Al Vi 1 ase studies are pu 
sentrd to idu (r lit Mk adv ml *gi s id At \ in responding it 1 spills 
l S.A 


A vluriv on the effects of od Brt*s on fire lvw»fns employed dur^ 
ing the in u/n burning of oil 

R l A/I S Od Slo( Iru Harvev I «i > 

\phl Vi 1 f rv t A hthrmiitfti llnllt nn IMM4 1, No l h 1 
1 cm od bums were earned out m tanks using an inflatable fire boom 
loisakiult ns abilus to wifhstaml high trmperalurrs f irr tempera 
lures i<*.r bed arid thi hoorn surface re.n hrd MSM WHM 

( vramie materials withslorwf the heal but iovl tensile stiength and 
fiecame bnilh fbr v should not fx suhjeiUd to lensiorul loads 
during burns be, auM Mu y might fad VA aves and salt wakr imreasrtJ 
iTw: brmU'oesv of fhr outer layrrs The addition of umiciwater UiN*s 
to allow heal iransfe* fciwern Mk* tm»d< of thr Ixiom am) the water 
rediKCo Uv* icmfvco tiurr modi die o«a»ni bv 2(»prr u ni. ami reduced 
heal damage to ihr ntmwtl 1 ibnc l .S.A. 
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9MNNII 

C imd fur (be towering of irmiiMlwadr irvel# «ooih of Til* 

frtiJT 

D H I'HH MAN i Vv IHburgw*>r Vir atertouhag MftjixchctppMjf 
HID |W4, 27, No JM ^bH Sh \ Dutch, fmghsh summary 
p SV*/ 

Since 19KH stgmht ant lowering had hern observed in wells ol the 
Tilburg (Netherlands} w atcr undertaking lo levels be km th me 
reached in (he drought yean ot IM7V76 K was rim possible to 
attribute (bn to another drought, or to increased abstraction by ihc 
mumrtpal undertaking or imUiMriultttx Iriderd, the recently prom 
ulgated national poiuy requiring umtntakmgx to take a greater 
pfopodion of their vupphev from vnitai c water in nitlrr to conserve 
groundwaters .n wetland water sources should havi produced the 
opposite H fre t to fha? lourul fhe l auvs are belie vt d to br expansion 
u( the irrigated acreage tombmed with a regulation on river levels 
designed to facilitate drainage from irrigated binds Hie true volume 
id groundwater abstracted per ha of tmgated land is also bclu ved to 
he considerably in exirsv ot that dee hired in oMuial statistics 
d nginh translation pounds sterling valid foi 
Netherlands 


V5 AHmi 

Geographic information systems: a tool fm strategic ground 
water quality management 

l VV ( \N (I R (Oklahoma l diversity Not man) A K M M 
( HOVVDH1 R> and H 1 MMX 

!t*urnul of f n\ ironnwttki! /Vowim# atut Wtimtiprmrrtt Idd4 A7, 

No I /M 2*6 

Iblegiitied erouridwatri quality management programmes in* tinted 
f li merits tun dmy geogi aphu.dly related mloim.ilum A geographic 
inhumation system (<♦ IN) iv a potentially uvcdul tool m wellhead 
prnlrc lion and gtoimdwaier management studies < ase studies of the 
n« ot (its m the management nf wellhead protection aicas are 
levicwed m terms id software used data source variables and 
s(»ec ilu applications Ihr most common application was (or identi 
In ition ot potential < omammant some cv w uhm the delineated /one 
Other major applications included the use ot maps tor mterrown 
management issues reduction and management ot lutme land uses 
mlorrnauon provision to |*h ai governments and agencies and map 
production m dillereni tormatv CdS technology provided a unique 
opportunity lor analvsing md usuali/mg spatial data \ N A. 


*5-ww i 

Ihmdimenshmal steads groundwater flow and udvnthr 
triAntporf hi integral transforms 

T II lit \N(»\MKARI i( otorado l mvrruty Booklet} J M 
BRANNON and M \M \OI I 
Jou»\ui t \f H\itroii*K\ ! 0U4 161. No I 4 H*M \ I 
\ quasi matstic d lt\ hmtpu based on mtegial iranslntms was used 
lo solve the governing equations ten Meads vroumlwaler flow and 
adceuive transput m aqmlerv Use technique did not mpiirr anv 
spatial disc leu/ation ot the solution domain li gave me to i con 
nmious and ddtcuemiabk solution to the gnmnd water Mow equation 
Urn mode d (Kivsible to ohtum *i sontmuous vekn d\ field m three 
dmumsional physical domains with no spatial discren/atr«m The 
advec mm < omponent ot the tumpmt equation was solved using Ifm 
velocity field togedH*r with a rnrihod ot charaetetism s panicle 
tracking scheme A transpiHi model based on this technique was 
tn dvsed tor ik efUettvencss as a mmk'lhng tool l ,S, A* 


954MM4 

A field lent of the modified SP tog hUerpretaftosi method for ev 
timallng groundowter salinity. 

R NAT1V (Hebrew l mvcnuv of Jcrusaiicm. Rehovoth and H 
HIGH MAN 

Jt*urnuJ of H*drnlog\ l ( W 161, No 1/4 j H 144 
A siudv wa^ undertaken id improve the technique currently u*ed to 
calculate salmiry in saline water bodies with the help ot sponuneous 
potential (SP) logv Sums model lor the interpret anon o! groundwa 
ter conductivity which could be umeUted with vahmtv was rrxKlt 
tied for this purpose The modified apprivach uxrk ,k. count ot the 
influence of the clay mineral tonicni and its ciecibKhernical proper 
tics on tire dectrochernical pmemtal SrniH rrnxfrS was tested m 4 
de^p borrtKdes m Israel Sample tores were analysed for mineral' 
and (or cation exchange capacity poundv and bulk density In the 
conditions studied Mk* nwxlified Sinus model provided no advantage 
over (he umvrmiona! meihod Israel 


<*5-410*5 

Power from groundwater 

VS (* BARDS! [ V i VS aikatn l ru versus Hnrmllorr 
hwrfUit t»l H\dn>toy\ HW4 162, Noli'2 )VH IMb 
Power grnriatjnn (rom groundwater involved pumping water Ironi 
(vires to a powei statiort i»Kated lower dun bine watei level An 
example is pieserited to illustrate the in ot a simple anah tic i! rnockd 
lor (irst older esnmation i>t jxower p<>renti il m suuitions w he •»* dir 
Dupuu Mow model was appluable ( uoundw ,m*r poser is he flics 
could be particularly useful tor isolated islands l u king stre miv 
suitable lor hvdropower development where the pown Manor, ebs 
charge would also provide a reliable fresh w iter supply Advantages 
of small s« ale groundwater fw»wrr schemes «»ver stream based svs 
terns included rehahtlitv during drought or tree/mg condiinms 
avoid mccol spillage losses iml variable otitpiii I urge grourhlwatn 
schemes could be* exjx*nsive hui might be feasible m som< high ele 
vation regions vvhere the .iquiter would act is the sroiage irservoir 
eliminating th<* nerd tor vim age dams | vahiattor cd potential 
groundwater pc'wer sites would require more hydrological mlorm i 
turn dun river based systems ihe apj»hcation <*t numeric, il grour>d 
water mivdels on a c avr bs c ass* basis md pumping tt Ms New 
Zealand 


M54NID6 

Modelling dll ground-water flow by modified fintle-elemenl 
method 

\ \ M ilouisninj 1 ranspoff Rc sc tre f) ( emri Baton Kounre 

md V P M\(.H 

foutnal <> 4 Intuition *ind Pfiimav* / ngjfii'# one MbM 120, N«* ^ 

ku; w) 

The finite element mrfhrxl lor modelling ^ dmvensmn d steady and 
unsteady griMindwain How was nnpiovcdby combining the (ialcr 
km mctbixl with the cidliK ition mcilXHt to handle tlv time deroa 
lives and bv using hmlr ink gr.it ton to solve ihe resulting sv Me ins *U 
ordinalv ddteremial equaiu»ns D>e comtnordy used iimtr ddfer 
ernes solution vcfveme pt».>\ ided an rvaw,i soluiion only when tfy 
weighting factor equalled n ^ A nearly exact solution could be 
obtained h\ using the mixed or the lurnpcil fotmulahon with a proper 
lime step ITe prr»pov<*d formutabon which was applicable to most 
practical moral and boundrry conditions aquifer compoMborvs and 
sourcecisinks was coded m H4RFRAN amt verified by comparing 
the results <»bt,nnrd (or 4 Mow case studies wuh ttu*sr of existing 
analytical and numerital solutions I .N.A 
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i of lolmpiirtkit sorption and desorption rat** for 

w hnftaffCMtoti iHume in » Mrfy aquifer matrriid 

j (/ HARMON (California Cmvertirv I m Annies i and P V 
FiOHMlTS 

. t A TV* W4 24 ViM IhVo i t%rvt 

j > r f of JeM>rp4HTfl of a halogenated alirne trom 4 w air? vanuaird 
i 1 k ,j!rr material was investigated to test Mx htpothcsn that the 
* , 11^5 *n rate w as equal in the laic 01 sorption in M*c vs snip Vi tvs 
- jr'rmumng desorption 1 ale parameters tor use m aquitn mw 
. dmu tntxfcH were also examined A batch desorption mcthodologt 
* «g mt emu Hem purging devrlopcd l>u chmunus i*l the 
hvervrd dcMHptwn behaviour were simulated using a batch model 
f .updating radial poie dilUiMon with internal retardation Hie 
Mt, 4 ei underestimated desorption rates ai carls limes amt ovriesii 
, umi fairs at later times I Tver e arc ”7 references l .S.A. 


w-mm 

I he \ arknn-1 artlnim groundwater has in, Israel hvdrogrol- 
o£i rase stud? and critical mien. 

i A \ 1\HI K< d‘R * HvdrotopK al Sri v iu o! Ur tel IcruMknn I 
i M Mil VI V HI \ /VI and t) <> /I IIUI N 
im i l ^4 u>\'\v 1 4 

* vs'mg 1 nru eptuaf hvdrogt 1 >logu 4 1 modi I ot tin \y 4 on Ian 
j» il udwaler basin in Isi «d is 1 ntiuiiK ex immed I he basin 
1 uh* lU ue^iern partnl the luikM( irrnipkHjuilct Fhe pnn» ipal 
, 1 ffl»»cu a! i rmvrni'ons Kvepted hitherto air (onsidmed pur 
1 y md • »mu uliitors phemmuna drsi nlvd and questionable in 
ft f. hum mummed The ending and au opted model of the hjsm 
1 hmJ\ he if gardes! as deputing vr neiai ItMltues and (rends a* 
- VUh ugh die duds related to a sjxviln gimmdwam Kimii Hr 
k Hui' »n t gcnc'al appmac h hiopfni wro po-ssiM < relr.ani in 
'N r jh v resources management Mtuiirum 1 here arc *m irfn 
\ ' Israel 


1MH9* 

f b h neat inn of re< harge at eas fur selev trd wells m the St IViri - 
Hrairn du ( hhm-Jordan aquifer KinheMer, Minnesota 
V HI J IN md J I VI Mf \l)|\(d k 

' ^ rnttit nt /Voi/mg (>ffti r Uj»/[iru^*n />t VV m r Sup 

l* ;v No ^ hr* Hq>p 

' 'kin is prcscnled ot *amms iiKthtnls for estimating thr 
* nut liras lor high 1.ip u Ms ahsu.uimn borrhoies prndm wic 
J si ur Uii »fu l il\ of R>i n i*< * ter m a mlh w i sti Tt Mom* .ma < hu 
^ bon w,u smmit d m an um onlmed aqcder c low to itiliinlmn 
err* nor w nh ,1 u alert oursr md the other was i» k atrd irrumduri 
k ' hum a stream in a confined region ol tfu Vanfu iqmlo 
( lf 1 1 dw itt*f Ir.nrl tim# s writ rstim it 1 d hv v irimi* i«i hmqm * «tid 
1 kh *«t Ok kdK the rone ol n,u«spisri nr.o obi nned from Ou 
'' j ‘‘ 1 ' inaUtu al mo 1 cIs were m gofnj agwmefit f >w* 1 fsets dr.iu 
l ,,y " t* *Ttrihs*d fk*wrver gasr resul-is w fm hi oirrpared lrs‘ tax out ahU 
1 ^ ndver mefhi4s H\drogeo}ngu mapping and nurtent at rmnici 
i w »e used if> delineate /ones of contribution driincdas cmhrai 
n f' Ml puns of 4 grmjmJwatrr flow system wtm h i mild »imiotndt 
i wi 1 ! ThHrrcnccs «n ihe mmputrd arc as <*f rn harge <iht.lined hv 
*hnnative mcihmis were altnhuird lo their rHalisr c tpatnliocs for 
'^r/ttutoting changing comlioons including mfmfrr shuuvVOMu 1 
m ‘ hvharprs Irnni nearhv pumped wells l S.A, 


Rduhattatiiifl td Hund *d««|t weiK and iprinp. 

f N W AV H At» \ i NAimht l nnrmtvt 
IM«*4 ;u 

\ sunex of hand dug wells wohm a *4 im? tuia! aiea of Kenxa 
showed v y f*t‘r *< u: lo lx hu lemdogualh unsaUsfachMX hv WHO 
guidelines Mom n ouU 1 lx iduhdtiatco hv partial 01 full well lining 
and tht mdalUuon of a hand pump f ommion to ,t tuht well wav 
(tnoMintiukd toi ihov whoM utMs wen mtoduthle m die dn 
hmsoh I’Tom ted vpnngs ohiIiJ t* udsatul Mated fn 4 leaning ths 

Kktif'll u tdi.ng wnh Nwihk rs tepamug tta Tu-adwall tuqMxivmg 

dfamage and uucnnv Mu tcuitth with jkMvUvnu* Du* osts an*i 
u\hmqm* wcr< wiihm iht capahihties o' Im al fvople Rt\ommrn 
dalions lot goscmnuMU jUioii n> uippoii this v^orfc ait* ttwwle 

Ken> a 
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Recharge wrlH remoral id filler rakr hv m raping the hru*t‘ 

hnh wall 

1 S nl si Hi KIRN »(« met nirwatci Indulge n Vtiutridam wind 
s van HAKi IMd N 

H?(* pmj 21 k \i*y, MhhXum l>iMth I rtghsh snmmatv 
I M‘h 

Iht t ti anmiMM rhe N»i« fi< dr a all of imbaipe w elK u dcunhrd A 
mcthtxl a i\ dew lopid to s> > ifk- tt» wall h wat implcnx w nfed in 
! d ( i 1 during tht v omioii nan of 4 n\ harg wrilv fin* si taping was 
i urrmeh < Hi v i»\r w I'lmm deintm nt 10 Mu o\rm)l cl Ik trtu s of Mm 
well drilling nnK oinuiudjon Iht dr vHopmeiM w .0 a jomi initiative 
ot Amviotvl »m W ,uer Supplv mil (h* Rum 1 HV I f ngluh u mslahon 
1 Vo jHiund* m» dmg validfoi 1 M'/V NrthrrlttiMls 

(tphmal opi lalimr of ground wulrv supph disirihution uc 
trim 

S PI /I Mfk Mtmf'i >s Sinii 1 ii'ui'iH ton 1 (> I 

Hll NMC. ml K I (»MV l R 

f t*nu) > M ,u t fu 4 uri i /'loomui* nun Vfunnip on hf 

120, N » k v * 1 s h<1 

V nonlitu u nphmi/auofi mmii f f*u muunii/mg Mu* purnpmg HUht 
»ta*oinp|ex gioundw ih*r aippis to hMuMh mi * v stem vi ith a pomp 
hi* M.iimfi f r voani jivrlopid tli \ i ♦ uM piiiuping alg' hM hrn foj 
1 ,n li we‘l luld md an oplmi n pumping ■whiduU Im tfu' ptuuipil 
iislf ihiuiofi ovirrii Irul udu d will iovses pump rf In if m h s -md 
todfanln loot x m (he yupi nciwork wen umuiloul uid u.insu hi 
draw dov, n w ,r uu hull d m i will field model 1 h< vnindahon rrukk 1 
w o 1 ibhi urd lor Mv -vsn im msoUid and Mm ofniimnation pone 
lyre Mtrn pros rtiul Mu u mil an M11 ui ot pump-, that mi former d enr rgv 
'rquihMii' n 1 ' ((»* m fu v died ik man S Iwocrnupk problem* ilki* 
l»ii< ippfu ition in Mm poquist d iiu Muu! I S.A 

VA-fR»9l 

I laluaJion of flow haiugr through nhandoned wdk and Iwnr 
holi-s 

( H AV / I ihap/Ki I fiiaotn |m ifibul 
\inlt*r krurutt f i h Hi, No M ?VhV ?*' *fr 

fTo jnwvihihfs Jh it h d agv through M>and«d w« In and unde 
Ivon huh ouid M ah \<i J >u a . • mummy iiion lv fw< en 
odurwiM iJ.id.md wan tn amn /i»nr« *rui ym nw lo dquilo 
t iml nuMKiiti'fi wo fxmirud IIk uatiMrid How rah Mmmjgfi nidi 
rmfic 1.0 1 omtuMs w,n < x itu Mf d malvlii.dh Hwtrauiu hr ad »hMn 
buliMiH were obtained lor the MHuimia wt«Mr arltfind gt.nheutv 
*ir* \ j rated in an ump< non w el* »>pr rahnj* mmit of Mu nymterc aid 
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where natural hydraulic head differences were present between 2 
nmfmed aquifer s A i axe %fwttv involving tonMmtruUiun kuJvoge 
c auxed hv the operation 4 deep w ntc mfrcmm nrlK is considered 

I urltey 
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( alculiitinK iht effect* nf rrctiariee lifting trailed m% the 

upper aquifer of I he BerMroBuch irrigation fields. 

(» SrT/.MA\M (Inshlut lur (jew.mrrrludogK' tmd 
Binncnfixc hern un h>ru himgsverbimd Berlin rvi M SCMOIY 
(; (JIN/M and II HANDKl 

(tWh Wnwrt/\h*tt\\rr ! 994 135, No 9 S2 t 52 k »in forman 
I rip 11* h immtMrv f 

I he din onHiiuuhnn of hind applii alion as a method of trr iimrnr lor 
sew age from (he t itv ol Berlin altrr a perttxl id around I On vrar* has 
o nulled m a pronoun* ed c hange m the wafer balance md a tail in the 
water (able below Mr former irrigation fields I hi s has manifested 
iisrlf in negative tdteUs on the local woodbind and wetlands areas 
logi Ihrr with (hr mohih/ation ol various substances contained 
within dir soil malm and the unsaturuted /one above the new water 
i ihlr In inunler.m some of these effects a recharge fttheme is 
proposed using treated sewage effluent a^ a basis for achieving a 
hetiei tMdogiial balance As a prelude in such a w liemr rurnvivc 
studies were prrfomird on the nature and companion of the under 
Iving strata and on the groundwater llow patterns assisted h\ tracer 
enperirneriu in the gioimdwatrr body and llow me ismemrnts m the 
drainage system A malhemaik al model uipahle ol simulating the 
natural How pattern Ingrthrr with the effect ol arldiual inputs was 
d so developed and «. alihtaied relative lolhe existing data l he results 
id I to se studies were used lo < ontro) the inigilion rales Imm a 
pruhxvp i\sirm iml as a basi > lorihr design of i moo extensive 
s* heuu w iih inputs ol up lo «?00d m t pi d i I nglish nan datum ) '‘ft 
fHMUHls sterling, valid lot |99M l.mmirn 
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(.round water cleanup uim! Ihr art of (he possible. 

/ v/is i tm No :d :i ?\ 

I In I h I u ked a i leaf gmnndwak r i ontammalion jmhi v whereas 
in the r S A M had been a national pioritv since the late 197th 
\ siultv the I S I PA returned cleanup to health based drinking 
w atrr standards I lowevn iheir w as a growing tom ern dial this w as 
open impossible Hie National Research ( outud considered that 
pump and treat method^ the most common remediation s\ stern were 
inhcirntlv mellivicnt bill the enhanced versions ol ibe method, ouM 
improve i onLimmant leimn a I A rev irw ol c leanup sites showed rhal 
s et v tew had been siu t esslullv renn diated Harm ular problems were 
caused hv non aqueous phase liquids An asst ssnicnl id several 
i kMMuplCv hnologies showed thill noknow ntrchnniogv louklcnsurr 
the u hun i, merit ol health based i leanup goals at lomplex sites 
l S.\ 
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Befler pirtiutioii of groundwater cleanup operations In de* 
wrlpfitm of tailing 

f van den BRINK ilW Al () H\ \ and V M A van HI Rid N 
//Jd I‘MM 27, No : l. b^U p; t on Ihrkh I nglish summary 
p b I d 1 

Complete gioundwater clean up bv punvping usualls began with 
swdt redu%bons in lontarnmant umie.dratums then little tmthet 
reduibon i urtheimore mmentratioru otu*n insc when pumping 
veased \ progtarn was doelofVvf to tW rihe this tailing in terms ot 
the Kdiaviom of sotuics along a path hue and to ptedict the nse \n 


i oru rnfration after pumping C^Hiick and slow equilibrium processes 
f>ciurrmg urnkr sue ft combtiorts were taken into account Ihe pro* 
gram was a useful nvol in understanding the impact of some important 
processes on the tourw of a clean upnpcralion fhnglinh translation 
I W pounds sterling, vjiid for IWSi Netherlands 
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SUIl flowing waters. 

K HAVWARl) 

Water A f nvtronment Manure men! JdU4 No |h |4 1^ 

A suitfihle lor use approach to the cleanup of contaminated land 
was taken by a (government consultation pujver Sikh an approach 
did not automatnalh consider the water envimrimenl vet ground 
water could hw' dtcifed bv onuomg leaching ot hv lea, hmg during 
oi as a result of c tv mop I hv potential irnpa» t on groundwater ought 
n> lv considered as part nt a planning application hul three were 
problems about assessing the thtcai ol cimtammaMon in partituUi 
the lack of a standard Iraihabditv test [ ,k. 
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!he SwIh?i enmept of ground water protection. 

P MU mi I HI W\\ Berm audit MAR l MANN 
Uatrr S "fifth 12, No 1/2 SS I S | SS H 4 

(ifouodw*iiei w t i*v threatened hv the i*u t’ssi\c rot/ogen and fX'so 
udev used m miensivt agruulturc leakage from drainage svstems 
and auidenlal pollution A suategv lor pmtec hon would involve 
defining groundwater tategones arid the treatment appropriate fix 
them Huis phre itu groundwarei m alluvial lormalions should 
require no treatment before use while that m rock fonnaiions should 
tieeilonlv sirnph ire irmeni Cinuindwatri not, onsidvrrd suiwhle for 
dnnkmg should not U allowed to pollute higher qudm w uer AM 
Junking water * atehmem .ue.is Ivavf to he < leariv ilehned and a, \n \ 
ties uuhiri them controlled nr prevent pollution l his mnessuaird 
svstemafk jvoIk me and momfoimg Swii/erl«nd 
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I sinn *Mler wiselv - the public rein Linns aspect. 

(» H ) AlkINSON t mgeni W a»er Piett r mani/huig South 
•M r k a i 

Hm< r Su/vhv l<N4 12, No M2 IR 4 1 |R 4 " 

An international overview on the public relation'. »sfx*ct using 
wain wiselv is pros uled as an mticxfuc f ion to national reports Tlkue 
was a general trend throughout the world even in developed t oun 
iiirv lo make elftucnt use ot water which could be txuh scarce and 
costh Methods ol imparting the message ot wise water use varied 
vvuieh tlv media educational literature visits to water treatment 
installations and inhumation with water hills were common mclh 
ods \ mph iscs were different between ^weiop-d and developing 
countries Results varied but were usuallv positive and w>mrumcs 
improved the public s perception of the water urdiiics A common 
theme was ro hn us efforts on voting people so that (he next genera 
non would conserve wafer {'samples are drawn from nanonal tv 
puts lniemnllonal 
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IV-rmsI Mfturr of Lukr*. varying in vise and water tiarih 

\ M s/l MDl'Jt * Montreal l ruvmnv 1*0 » and Vk D 
IOUJR 

/ *-v cW (>< *ano%niph\ 1994 39, No 4 9f>h 9To 

l A< » prirKifvd variably rrlanng to cpihmmon depth air lake M/e 
mflncmev wind mump effciiv and water vlarilv whuh 
t'V.n the thermal regime Previous data gathered during surveys ot 
M „vrmj‘ lakes were used to attempt the isolation nt the relume 
uurwuurke nl these 2 variables b> examining Jakes that have 
k eyed i; lantv from year to year Jakes nl yompanihlr M/e and 
i , separating takes into subsets vs uh a limned range in vi/e or So* < hi 
i, ('h Results irwhcate that both water d.tn(> and lake si/e ate have 
nmnnuM dfeits on epilimnion depth 'Ihc absolute cite* t ot water 

> nos v approximately umvurn m both small and large lakes though 

> r'-^H'u importance is much less m large lakes I hm are '2 
' irum cs i amid? 

Inm series modelling or water resources and environmental 

ss stems 

h VS Mil*! i 1 VV ueiloo I nivervrfv Ont t and \ I M» I fOD 
f * t v irrti i H V '\nnt< ttiam Developments m \S air j S, i 

Nid 1<>91 101 <pp 

M f ro\ipai pmpovi ot thr*» Nmk *s m present ilvt el mil .< ill *»r 
f u menus ithr Joelopmrni aiul application ot stiUixius hi Hit 
• i\ t.tm.o st iriK.es < lor rank lltry w net rrvomv t * and t ri> »r**r» 
rd sterns SpCtilu s( ihsOtal rnodeK ,md general methihlolo 
i ’ m hsc id>rd Virtually all ol the tools presented are highly 
j t-pt ‘JhtoretnaHv and possess algonihmv iliai allow tlx n iidx 
i, r p u 1 m prixtuc The N»ok comprises 24 chapters m Jo parts 
‘ i 'gwqh linear non seasonal models rondelson virtuturn lore 
1 i i md simulation long mentors modelling stason.il mode I* 

* * pH mputVngU output nuxlcls intervention analysis nudliph 

pip multiple output modeh and handling messv r nvironmenta) 
Pan 1 gives the uopc ol ihc hook and some suiistisal dehmiium 

> <1 m ome senes modelling Most id lh< itiafHrrv contain dc 

- r f v n ns of u„hmqurs i/prcst ntati o ipjdn atioro appendices 

- ^ ms and relerrnr cs 1 here is a tot il <*t S H4 rcD*r< in rs 
i anad» 
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31 2K m mutations of pulse loads. 

¥ W A1 TON (WfSl < onsuhanls Uk Stank VV j\h and M 
v\ I BH 

1 ui*u* t n in*nmrrihj( I nfftnr* nrin 1994 120. No V Mil" 

'»M 

1 h’ river vsaSer quality rTWKkd Ql Al 2f vvav used to examine lh 
crvinvnrnenul imp«K'ts of cinnhincd seuver overflows to iht ( lurlrs 
f nrr \ystrm m Boston Mass The form and jmpau <d uumcru >d 
liivpe^sjon in this model are crvYsidcred An ahnnaior MhrriK \* 
pTopirvd to allow simulations of pulse loads fbecxoimf! miHiri w a 4 * 
ln wiphut backward drlfercrkr m. br*rne vxhuh prmhxrd poshivr 
numcTnal dispersion for all londifmns Iho limtlaiom was u4m cd 


bs repiat mg the existing uHeme with An esplK it hmfcxvaud differ 
erne nhemc allow mp asturare stmuiMum of pulse i<>«idv vuthm 
irriAin vimpldvmg uvrviiilmrn «rxl trnie viep i oimolv I \A 

954)1413 

5 Keneml slruetuml equaihm model for Hw water qualify 
dutM. 

S /HI p Krvnsis l msrrsiH I awinxei and \ >» H 

t (rtffiH ti'ojLi I9U4 |f»2,Nn 1 : Jip 

M on* unobscrv r«j 1 at »no it* it af Je<led ohsei v t+1 w.iter quality i ould 
N imrsligaird by establishing lint .v strtKrural equations in icpre 
M“nt ih< lelammship between all observed and unobserved *laient ) 
v truhlev ok hiding mode* ,md uu asuiemem mors A genet a 1 strm 
tuiai equadoii n*<Khd widi larent v mubles wav based on a sample 
ioirelation manrx lot 14 mo water qualm uimmunity mcasiiiTs) 
ii ) 1 vr*! station MmVl idrutifu ,aion t omtinom writ coiv-uh'rvd 
! oi ' si uhtioii .0 tuuu nuskU .uivi . s general siuklmal eqvmmn 
models and m*Kicl puramrim une estimated f'y mmimi/mg the 
ddferemis beiw<cn modr) piedutfd and sample vovanaiKes 
MiMel roilualioii was based on the nsnall lit meavutr ami the 
pmv iplc oi p< ii simonv and nvoile! mieipreianon ol Saieoi f,Kiois was 
enhanced by dthomposmg the piles tv ol l satiable on another into 
direst mi mditcu effe. fv Ihe rspntalorv for vtmumai esiutthon 
models wen Irss resituOve thari fhr ntuiinr doiithubonal assump 
non> irutlr for malysn ol eimm r oj uytrs vtoti anah vis 4 .S3. 

9^ 4)104 

Mixed laser models and their appllcalion to s»Mlrr qiuillh 
problems 

M l Mi < OKMK K iNitiomlthi mu and \tmosph< rtv 
\dnunislT iMor 3fm \dH*i *v1 i h 

\\ijttrf* ! 'ur/< u fu u a* h If Kffi .,1 >* ( a'tdf 1 / 1994 29, No 2'* 

y , > < r 

t out ora dimcm mil d modi b to> , h u u irn/eig surl.u t mixed l.iver 
pun s^< aid ih< iturmd Muilir u| i a mi oliimn >ue i xainim d 
I lu t in (ht Mi lua md N irn ui i I UK.* \ riwnli I i M S 1 1 ' ttiodt 1 
'iis Mv t omih s md Soft 19 k) i dds ddtiiMon in* h U f k' llu 
(mrhrd * |9 N inhpiil mind >a\er model R VVI u and th# 
Ihompson il94* m nit! (Rli Itirni ol ihc m*Hlrlv ik Kl arwt 
R Vk( 1 1 w ete used m I ru lake vimulaboiiv and th< b 2 and * 
models wm nvuJ m Mmulations ol North ISudic data Iht KVM> 
HI and MS 31 3 ff km Jen writ* highly t of rel iied to f ai h other in thru 
t* vfVousr to wind ik i petting in ihc mixed liytf llu k m*nli l faded 
io imm“ storm tfhPhtd ytrefipning of the MirUir mixrd lavpt A 
Mineral w iu w quahiv ukhR 1 w.e dirivtd from mass innxeivAlton 
pfiruiphs to di moumrau how mined lay» i mo»lrU van lx uvnl to 
uldftoy w tin quality nsur* 4 .S 3 

9441105 

K<*yponses *4 plankton, lur^dhv. and msMrophvlr* in lnoma- 
nipnbtkin in h vlmllnu prairk* bkr. 

M \ 11A NSON i Norlh l hikoi < Slate \ unrruU I argoi and M 

4. HI II LK 

t firtiiiium h'uttuilal / m hn nr i o ru! A mu it h \< trm r « l 4 J94 3|, 

No S 1 |MO ! IKK 

I >*w jhnvitMM of Houtitn^ owl ( In/Wie Wtr< replied in the xMflv 
spong/rafly suirirm t b\ Iwgh d< nsnies ol fhiphftm tfuUuhi md 
h iphmtt r«uiVi m itw lost vrar afh t fidi kill in a large shallow 
pr urif 'tie in Mmue^oia t hjnrnptvyll a n orw rtUr.iUonv and edihk 
pltvtoplanklor wrrerediiifd wabr t iranspafrn* v on reused and sub 
rftefgrd nviKtrnphyU s cxp^niJf*! tluimp Mav June w hr n daphmd 
ibur^fatu r wa^prejleM * )Mhoph»ophaU and ammonia were tk’Ux I 


AQI’AMNE ABSTRACTS V«rf.l 1 Nr»,l 

tT HMJ'v Wkv. pit Keptmhw turn mu pernaiud 



WATER QUA!*! IT 


able during % k\*r water phases 1 he trkfcuwd watrr transparent v in 
subsequent yearn wan related ro tfci reused sediment rrfruxpcmtoft 
ami lower algal bforrum due to the expansion of submerged macro 
phyies Max (Uphvt prolonged rhx early rlluh of hsh Ml! and 
imposed subsequent i mwiumts on phytoplankton binmavs ami mi 
giddy fhoe irudu support tfw omu-nnon tlut lor eu'rophu „ sh d 
low htlt/ . wheir m j»j rophyte* 4 m tolerable «>j <lt sir ihtr fmxl web 
mampulaiioo w a very e/fuuvr lake management tool Fhrr< are ^ 

ulrirthc^ l YA. 
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Irmpontl »fi«i spatiwl mvirwimrnlal cari ability in the upper 
Khom river ami Ujk flood plain. 

B i M I HI l uivcrMie I von \ lileurinftiK / M I 
DOW OIIMIK G HORSI HI jiuHi l'\l fOl 
/ f{ shviaitt fhofogv l'b>4 31, No t ’ll L s< > 

\ it mu work n! vp nut and teni|>orui rtn»d»nnn nta! variability tor a 
typology id tin uppn Rhone rivet arid it-* alluvial flood plain based 
on about I ' veat * nt data inlU\lion and tnuiysts w picscrued f ighl 
phvvu o i hemn al v inahJes wm- available and i ould he c onsuk u d 
Ini 22 habitat ly(>rs I / vuf>oHiL nil and s inter Omul in 2 area* r Inn* 
md Mregniet < ordonl Hu dal t side used wne pnxrssi d hy tln//v 
odtny method usmu toi each v inahlr flu frequency d.anbuuon 
o| dl mt iMiwim nls and monthly means o\rr hi annual si alt Hu*? 
I »Mrs pmdtic nl that gau* an expression ol U>la! v nubility and an 
twain ihon of the tcm|Hual vanahilify were inalvstd b> corn spun 
dwiu aujUxis giving th< positions nt flu* 22 h ihitat type* on Ifu 
spatial ind tt mpoiil v ut ibilitv ixes I hen nt Mnlertrues 
k ramr 


95 0lf)7 

Ihcorrthal lux hi tat templets, specie* Units, and species rich* 
ne^s m synthesis of long-term ecological research nn the upper 
Rhone river In the context of concurrently ili*velojH k d mtiIori- 
t ul tlumrv 

V M K| Mt a ililorma l mvriMU Buketov' \ r, Mil OKI W 

\\ SIM/M H andt H lOVSNSI M> 

/ ud(H Hu'lt'i \ r>dt t|, \o I s w SM 
\ *MUhesi oi udoimuiot' obtained tnnn M taxonotn ^ rumps nt 
pi mts and animals u. du upper Khom n .er s}»ow ed that ics tiattv 
(lest i thing ippuntiu tivt x Im.h tt ndu s Imxl and m/< IwkI the k koest 

ud iiuuohips u oh ea* h o{h« • in ihe \ u kuis unrespoodctH c tnalwes 
peilonnrvl I line writ* 2 man>r gr tdients m tuihitat uidiMtmn i 
s< rtu \\ gi idu nt Horn mn i slitial to Mtjvi I n ial habitats and a traus 
\ers^ gruhent trom the Y>»t»u ipat i hamtrl to oxl^tw takes irmpot uv 
w iirrv md letrestrtah/ed habitats In mod groups thru was a stalls 
JualK vigmlnani relationship Nuwceo stnu rurt ot tin sprues nans 
and h ihitat ulili/auon S{X'i»k s tiajis did not umfnrm iv pirdu turns 
of du over habitat tempki Ihe pah h dvnarvms soixcpl was siiji 
fHiTiixl hs obxcrvalions in 2 ot the 1 * gioups examined arnl onh 
patballv when dM4Max \ wrrvexamined together Ihe tmphsaiions 
of this pin|Cit tor (mure u'seau h on hahfbrt templet ihronrs and on 
tlx applaabthtv xd using the tnJormihon obtained to develop 
aologrtallv basest mo management options ate dtssusssxl I here 
tre y I fctercrxcs l ,S. \ . 
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Rnurturili/Jtioft of watercoums; principles prrt^kms, txpr- 
rknet. 

V* KOSOM) < I mversnat Hohrnbnm Smtigart i 

(;B> IVunrr/>l/>HiiKer W4 135, No c > ^ I h ‘S}H and ^ 

on Gcrrrvtn f ngltsh summary ■ 

I be widespread aUerript*- at (low regulation and channel improve 
rnrni measures undertaken during rrucm vean tn the tmcrcstsof land 
drainage ant? M<x*J pfevrnlnm hast frequently Ivtb (xrrlorrTwrd with 
cnmpHe joregard id tlx* surrouivciing environment As a result the 
diversity <»t plant and animal speucy has declined arid the visual 
i|>peararK r <d the affected areas has lieir nor .tied The recent trx tease 
tn ecoiogual awareness has prompted a reversal of this treixi and 
ihe present jMr le presents a range vt typological appmixhes to live 
i liiHsitication and rrstorabmi ot the aqua Ik envmmrnent and its 
immediate sumvundtngs ifhwxl rnCiXkvws and adjtMnmg land! I"br 
dettntbon ol die natural or original state ol a given area must hr 
allempted as a hast•, tor the implemrniattofi of a renaiurali/almn 
pro|t\l m orxkb to ensure that the lorreci Bora arul tauna are 
reintrodiucd and that habitats which favour then growth and dev el 
opnirni are available I hr t hour of materials icg natural stone and 
bed mauT'alM iht ihnia* ot plants and morphology ot the channel 
all have important mllucmcs on f he oulionx 1 of mix h schemes IV 
preparation ot an troeniors of natural sptxies and leaujic- peculiar 
m thi t<K il'tv is idv <k it<d as a slatting [mint Some ot the contlicls 
of opinion w hn h must N rrwtlvrti mj> h is those betw i on fvagmx 
list' and punso an also ihsx ussed (Inghsh *Mnd.»iton 240 
piMiriils sterling vaud lo* tbdSj (ormanv 


95-OKW 

Kish habitat and Hsh populations in m southern Appalachian 
watershed before and aftei Hurricane Hugo. 

( \ 1)01 l Oil i V irginn Bolvtec hnu Invlilote and Sun 
\ me coots Bluksbmgi P \ M I HHf md M l) OVV \ \ 
ln*ti\ t it(v i if itu \tti( r t nt, h\t ten* i Stttefx (‘bxi 12 ,^, No 4 
f>f>K b A 

Stic tm habitat ind sjy\ u s, om[s»vUon ot tish m B ism i o\c watt'r 
shed in the Xppihvhie ruounrimv wue estimated K-lort md i S 
months ilier llunuanc Hugo m I OHO Ibem w i-* no change in the 
total area ol rac h habitat ts but the total niimki ol habitat units 
deceased b\ 'B pi*t < < nt ind thx a-wagesi/t and maximal defih nf 
hibitu unds huh ised bv If' and Ik ^vei vent respectively Large 
vowel and sand were the dominant streamed substrates be lore Hugo 
\iten ibo bun team larger o* m Hired substrates dominated Fhe 
speu ies iwntposition and distribution ol hsb were similar be loir and 
alter Hugo l locn sprues were found NMh tvfiuc and alter the 
huiinane ldensities increased in pities lor darters l Htutw/ma sppi 
and increased in pc xdv tut bt.K. k rune tUr iRhinti hrhw tunuuiu u 
Kambow trout it>n, ormn* hu* mviico denvmcs were unaffected 
IV results suggested that the cBeds of large disturbances on twh 
habitat and pcvpulatmns depend on the pfcdwturbame condthuns of 
mstrram and npanan habitats the tonme ot events and on the hfc 
histones ot the iHrcled species there arc ^ relerences I «SA. 
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VA-J9U0 

tVirntnisialicws o* *^*4ogkmU* wxeplMMt flow** in ri \m with 
ttoun&* ti* 4*mkt\ of raacruptnte. 

, HI ARM* A««l l n«vm*T\ Pteicmwnt/huigd l JOHN VOS 
„*« P \RMH MSI 

A’r ea,.nni kewanh X W4 V. So 1 I" 

h4 

Uk pr viujl habsUl Mmubuon software package PH Mi MM was 
, * muted m relation to liven w.sth sr.isnmil changes m mkroplntt 
^ or* using 4 hvpothctisai test channel with known htdrauU 
^ [riiu 11 k result's were compared with andkulh generated 
i 1 1 h\i f Sr dmh confirmed that the dteclv at m vtiram maun 
v >u growth could Mgnilkanllv distort PMABSIM truths 1 Hr 
f ( ^ hi j weighted usable aiea could diHcr !r*>m held data h\ »v 
fi t 4 is \t per a w (U depending on :he season used tor Ok principal 
kKitnu <»{ itk water surface profile module ol PHABS1M An 
x r thn i* proposeJ to improve tlic ucm c \ ol PHAHSIM iHtlpo’ 
hi v mdumn' vonsidcird South Afrits 


m< mu 

IV riphslon reactkms to different light and nutrient level* and 
th» rrsfwvn.se of hat trrla to these manipulations 

' \ f ft PIN'S T \F 1 iMaitK l rm ( f sits Or / tow im! R 1 

i m r 

' f 1 1 Hu i. hi i. eu (W 131, No ; IM I s 
it so* Pit fNMiphWtm hMinuvs tnd hutrnal dinsihrs iii ojht* 
1 u ojn m* linns o' t acmld unk r she im shown* ih H 
ih nd i i t w.n rtsKiu d t \ pt i it rn % o nmn m ri mir dl\ m 1 
i shudid sfUmns viggcding tint in hi wn ihe print ipu 
i » » i 'n< m \h i k tl sc i imns I sing < 11 \ dill ) urn pot* hiniia 
i i k f>\ nihoLv n in 1 phosphor i> va n on!* w rn m (> i<dw r 
t put list t, mn {in ni h» *sm * n ng it .ihiiml nu t imO k 

i* Hi 1 irur H a h ri i v^m sum tones mtrngpt iral m phosph » 

f J hut oriK sshtn «ih 1r i’ hmniiss a v r\ ii"A oalu itnv 
<• ti ; IV i pihflin nwiis dt m toped md (tiu k hunmrttiv V 
'k Mitres ml n'lhoniis irom iht ilg u flun m Mr retr* 

I S \ 


w mi: 

I nd dnofnp<*sition asvn ijtiM isith the aiNvils t>f mUr<*org»n 
isms in surface waters of the North Han riser, Korea 

' Ml I \\|l RAH Kak i K wnku \ msersds I »pan) K S ( H() 

» s I IIOV, 

^ m *u* tt ,*rr>hiniont pm 131 , v>: > u: 

'< 1 h*nmposHnm rates oMM i landn 1 2 H un>ol |x % r m 1 h wrr< 

* iHuVd rn (he light and dari rrspettiscls in the milau* wjKcts ol 
N mb Han nver In polluted rutrophk waters dciomposmon rates 
rmuh higher and there nodillcrrncc hs'twcen r^trs in light 
if d dark fhhs neghgihie levels m tht phivc of t irhorumorporatioo 
snr observed in the upper rc,K hes of tfve nver hut high ratios s kcu 
thtamrd at polluted cutmphk sties I rea deirmifWHrtton rates in 
arpoduied water were proportmnale to the standing slop of ptivto 
p*mkioti while m polluted cuirnphic walet^ urea termed to tkesorn 
P"** yf ^dcr the competitive action of hat ten a and phytoplankton 
There ar*» U reterrwes Korea 


W41P 

/4Mkpbunklon dkiribulhtci in I he Guamu rtm rafuars (wullt> 
emdern HntiO i 

R M 1 1 )p| s H nnervulMe I evictal d<v Parana l untihai 

t UiMnnr ( ,*«d \hrtf V. n nc r JW, Nsi \ lx ’ hk 

As«»oUtikkvti dynamns m the (nnuau mei estuaiv tvl smith eastern 
BfA/d vu-it insrWigated dining .1 jx*rnM of } sear MuhoariiiU 
ana (wo showed tht( du spot m! srgtrgat*on was wHklihoned phfai 
pads h\ the tongmiduui vahtiuv gtA.firut In Ur upfvri eshuts a Urge 
indigenous (vopidahm ot the evtuamu* itijvejsiKf iwrn 

ri rdr w >s dominant w Me infhr middfc eshui v (hr estuanm m,i 
n»K tsifTfVkls 4, itftui ooeNogf uni I hhn»v hr hr % almig w Uh 
metopUnktmiu organisms weu alsoprrstnt In dr ouln eshun s 
dwot wen high standing sunk s vd mo me i unhahm »frs ie» vus h as 
i.t*»9ut * 4 /unui uni and f*n u dothij/’honm utu\ maintained 

ruiumiHnt tfom i imsuI wains Iheie au i^iclrirtues 

Bra/U 

VMM 14 

(Vrvsihh bruiting tm tor* in the miurmur of Iktphrtui s|mies 
hi the Berg*** Plairn 

M 1 IMIil 1 k iHmigluvmi unistfiq sanVhkhmdi 
H-0 ) r m 2^, No '0 on: f«dV m Dun h I nglisfi summnn 

p *) 

\n i vpuinatiMn v» jv sought l»u vsnl^lv ddft rtng dcnvilus ut 
zmipl ink n»n in : Miti»»phn puids within B uudam Moth \u u uses! 
hs .mghes who tc gul.nl> m tied tnam zoopLinknmm mw hut not in 
'IkoiIki Both coniaim d Mimhu v|huiv Mtcntion was duet led to 
tht dinsiiv of />o/douo d.u i in mg i olicu u d tor d*oui I \tvu Iron 
nu 1 u,, w> it mid IV'H mit pond that w tm h wrldul tin zmvpl ink 
'oim ofiiuim *1 I ii mon sjx i oiiMis it m Uu olht t /oopUnkton 
munlxts mas m in ivhut tnw f*o*t» crpt down tn fnidatiHS 
m i! nln^ k n im hut du mmi hk< h i ano o! (hi cl i It * rc m i w n tht 

lit I Mot *lg d pnjvijl ihoi t s S »\ \t I ill Olu poinl ll Uglisl 
n uni mo t vi jwm/nls *ml iu s md fm vos NetherlMnds 

VV 011^ 

Algae enhancing musts mlom prodoi liiai h> ai linomvi firs In 
hike Kaiumigauru 

N M C dl H \ Htwraki I'ti n t tin i v « "A i»u A oi k s A ah f (^nalits 
i sain natiof I atmiatorv Ivuihnno V |N\M(>RI V 
Ht>SXK\ R SI DO and t» I Ah SHASHI 
H\i f hat oeio i*) ( M 2ftM. No I r A4 

I hr ifhits of him grr i n algn Ifion oi/i it tu unmu ukJ 
ai t/t n*j \j*tnnjt \ md tin dwhur 'iuio/i , uon on llu nunh rnfom 
prmlut 'ion h> iHiikiiiaoIoi) stdiinMH volau d f rr »m h isuitugam i 
nki l i|Oii wcrr^iudw' Dh ,u liniurn \ i U flm ! vi f> unh/nl ff?> 
i innhiJt ii i /o t cli i’oio i n uNu m»uim m/I po IdM »h d i no 
mg af him list mush osfoiu \irfjtu*tn * i ^p( ichaa ! m>lh^lis 
ohoiueol is i mr (itwiJ u m diaki ri adimi nl i nitun % l hr oi i irrrm i 
o 4 a mint r oikiut m Un laki wasi *»uu d K high |>opid.tiions ol algai 
aid ^imumvou and asrotm i ondihoris m ihi veihmi nl Input) 

M.Mitlfe 

Nutrient dutractrriitio id wrlf-mivHl rnaMal water* off 
Perth, Wntern Australia 

R } RHiANNi S M SIR() Manic i at*ofalone’ Marimon 
A \ t \ l II AR< I A J Alt Ht < J ( kUSSl AND t» A 
RIMMIR I) l SMI IN and t MANMMi 

f »tni/i/mr ( /imi \h* if N tm* r IW4 W, No i y* t ^K* 1 

Dk* dissolved mitfu ni ttgmw ol inadal water t oil Pc Mil Acvtnn 
AysH 4 .ita was mvrsnyaUd luting a 4 v r n fieruai S<asonai ndn 
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WATER QUALITY 


.inti horizontal Uiunbuhom of irmprranm salinity ami rimohed 
nuincntx were rxammed Although rmtnenh were prevent at low 
amcenh atioris in tb<- foasUii waters they supported highly produc 
live benthic macrophyte tnrmmjmttes '17w < oasial waMcrv were 
thoroughly muni and l hairu tcri/cd hy phmphatt maxima in sum 
mcr ami silicate ant! nitrate maxima m winter Nutrient vonrentra 
turns were in the lower pan ol the range reported tor temperate 
toaslai waters elsewhere Nitrate tom mirations above sea grass arid 
kelp dominated communities were controlled bv benthic meiaho 
hsrn There are Uirclncmrs AtrMralU 

93-0117 

Suhtida! volume fluxes, nutrient inputs and the brown tide - 
an alternate hypothecs 

S VV NIXON fRhodi Island! nivmify Nan ag inset'r \ l 
DR A\( d R I) I I A \ I OR P W JOHNSON md H A 
HOC hi I S 

l Muunnt ( emitil ami Stwif Si itmt I 994 19, No t KM V t J 
I as tors inllmiK iny the 'murmur ot On intttise brown tide ot 
\um»< o\ i on uorV'/ioge/Zerem m < ue ii South h,iv mil orhi i embay 
muih on I nng Island New Voik mil m other udpucnl systems 
duimg Lin spring and summet ol !OHS are mnsidcicd A hypothesis 
i otisislrni with the physic al observations w hu h led other rescan hers 
in the view that an mi tease in the retention ol inorganic nuinenh 
Irnrn land produced the brown tide hnt more compitihle with the 
nutrirni budget of t neat South h i\ is proposed f ins suggested that 
(Ik Mourns were associated with loss inputs ol inorganic nutrients 
1 vnlmb Irofii held surveys and mi soc ostn experiments mdualing 
tlut the ginwth ot 4mroin<(fo w e I ivnvued hv ohgotiophu son 
ditions is reviewed I S,A 

9MHIK 

I hr fr thtupiuri rift valhrs lakes chrmltal i harm Icristh s of a 
sMhmtv alkalinltv series 

\ KI MI I >f * I ppv ila I him rsilv Swc di n 1 / (> M \KI \ M md 
I Mil t ikl N 

cdoduoloi ,fa I 994 2HM, Nu l!i’ 

The i hrmu at i 'imposition ot It* I Ihmpian rift valh v lakes! Mel i 
h it 1 hok i /w \i t mpeno Abi|Ua Slialla ( lulu Xw »ss i Abo i 
( harnni was studied during Man h M.iv 199} I In (ru lUondiutiv 
uy w is 2W> 40 100 uS p< i v m Hr ifhonak c arhonitc uid sodium 
wm I to dominant ions in all the likes Pol issmm chloride md 
sulphate me reived md c ik nun uul nugnesium durristd s\»ih 
irkir icing s limits md dkahmiv \ compimnn ot iht d ita web 
ptev ions data show c d that the u w is a ten told dilution ol total mrm 
iorkentiahon dnmip *o veus to Mrtahaia like md \ three told 
mut use dut mg M years in Abp ita lake ( on. mirations ot sc>iutsK 
sihc a wc u generally high \ 1 2 2 ’2 mg pvt htn i hut silica cimcrntiu 
turns h id dec lined trorn 2K nig per htn m 1 ( >m to less than I mg pt 1 
Inrrtti 100 I there w is no simph re) itionship between Miloiophv It 
n md total phosphorus and dissolved inorganic mitogen rn the’ i ikes 
/wai A wassa andl hamo lakes w c »r phosphorus hrmted Then \iv 
\2 retereru es Flhfophi 

95-0119 

Vusotuil variability and bingemhemMrx of phosphorus in the 
Nthrldl estuarx. south-went Netherlands 

I I it /VSOi SM VN MVIti Mvdr.mlKsi 

t i/nurr/k i ooOoi Old Nhef/ Sr trm r 1^)4 39, No T 72^ ?4H 
The gecx hemon \ o* dissolved atut pan act late phosphorus m dn* 
highly |xdluU\J Vheld? estuarv south west Nttberlands wasinvcs 
tig ited during Kvrinses m I l tSIdlKH Plots of conv cult iiion vercus 


salinity lor all seasons showed the effect* of gcotticrnwral mi 
biological processes oft the behaviour ot phosphate 7>ie spcuatu>r 
ot paniculate phmphorm wax investigated along the entire valmm 
gradiem to gam additional insight into such processes m adsorption 
desorption and biological uptake The complex behaviour of phox 
phonn m the estuary was studied m relation to the tmplemenuuot 
of nutrient reduction polu ics in the estuary There are reference^ 
Netherlands 

95-0121) 

Biogeochemlcal contnH of phosphorus rydlng and primary 
production in lake Michigan. 

A S BROOKS i V,iHonsm l 'nivcrsttv Mfiwaukee) and D S 
\ JXiINfiTON 

l ami ih ttmoxtiiph' 1^*4 39, No 4 *)(>l 968 

(iuring a ^ year |X*riod cht^mical temperature and chlorophyll/, 
pint lies wne rni.mued for a wain column at a station in Michigan 
lake Thm u is j 2”” mM per m2 phosphorus mtreave m total 
phosphorus each spring when the Like w as completely mixed a value 
w hiv h was an order o! magnitude greater than the .inriual phosphorus 
mipori to the lake lin reaves m total phospTK>rus shlorf^phvl) a and 
organic nitrogen and reductions in soluble silicon and miiutc wen 
in phase while the concentration of soluble reactive phosphate 
remained fairly constant llu soluble icauise phosphate must hr 
maintained bv uleases from the sediment to retain a mass balance 
Ihc duration ot moirig and solar irradiation determined both ih< 
magnitude ot itu spring bloom and the phosphorus demand that had 
in In supplied hv the Mux ol phosphorus in Mr ouriving watc 
column imm the sediments l S \ 

9S-012I 

Phosphorus dynamics in riverine lakes 

H ( Kt SM > I miinumcnlf math Siskatoim Sask i 
tV.i/r r f* ilitth t R<\tufih ItHtrniil a/ ( iinjtlti 10U4 29. No 2 ^ 

I 202 

I hi t h ii uleri shts ot shallow nvt line lakes m 1 he t unadian Prairie s 
lit outlined Total phusphoius lonccnliabonv wen* m mu hied in 
shallow riumic lakes using lust ordu Inu ii dynamics J akt dv 
iuihu v vo f i . harkitri/id bv ' mde|xrulen! lime scales based cm 
w iter rdluv w iici outflow md sediment ihnn Both inflow mcl 
mill low nun stales wire necessity to nnnk I I ikrs w ith non station 
u\ hvdroerapfis and va?\mg like levels fhc role ol sedimentatior 
m hike pfiospiioniv dynamics is consickied T IoikIs had a milked 
i Ifect on the omulated total phosphorus in the Prairie lakes phos 
phonis dynamic s in ihc I <shmg lakes tn (hi vallcv of the (Ju Appclle 
nw i uni m Mk t akc ol the Prairies a icseivou on Mr Assimhotm' 
river were studied In (he hshmg l akex tin* 1974 Mood evlabiished 
lake conditions lor the next III yeirs Net sedimentation ot tola! 
phosphorus was zero ( iifuidj* 

9<-0!22 

Mrumalr cariahlhtv in nllrn^n uptake ratev and the /-ratio 
during a ersastal phvtnptanklnn hkK»vii. 

A I VI /IN A ilfistitul Maurice l umonlagnc Mont Joh P </ 1 
/ mtnofi »g\ *jruf (>* tan igrup/n 1W4 39, No 4 KM KbH 
Measurements ot nitrate and ammonium ton uptakr rates and of the 

* r mo were taken in I9vu during a summer phvroplanklon bloom m 
the lower St iJiwirnce estuarv Depending on light level 2 distinct 
relationships tor the / ratio were foom) Al the M* per ccm level the 

* r mo was nonlinearl\ related to nitrate ctxHentration hut at the 10 
per cent and I percent levels there was no relationship her ween/and 
our ate csmscmration mste.»d a rebtKMiship was found between the 
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t im , jri d van arums m vu;wd Ration in the rotraie profile A 2 un 
; h -jJ 4 )t£«^- 4 s sstirm was ttppurcm a shadow depth tc«*i web whnh 
| ^ t>h ^vtmiUed new nitrate uippho and a top toi web to 
hj»j a slower response to a \ar\mg supply V» production was 
^ *tneK rdawM to denth tn iht photh /one the oppoutr to the 
% f vu <*! vtnw. mre general U proposed tot nitrate limned wMrms l>« 
u i* ♦juraie drpeodcns algorithms l<»i / prediction mas not tv 
rt mthte oer the lull '^dimensional nitrate lick! There aa- refer 

ftn t jiitwla 
9 MM 22 

\ ^4-sr rtvord of poMutinn h> nutrients, trace metals, and or- 
^ank themtcai* in tht M Ij»wrm< r river 

k t \KK A \S < l nivcfsilt du Quebec Stc t ov S I OKKAJN 
m f k MM 

n u t ,n h* tniiil rff f ishrnt \ und UmoO. S ieru t i 1 '*J 4 M. 

\ *■ Ik* (BIO 

4 >r ' <rnm itton 'rends < >t sediments n * vtt s in this l.d I tkr s i St 
» n o and V louiMufitu St 1 iwfukt mn jr described Mjra 

* \ n H>n*.cntfations t ipullv toTcisnl u» the top KUm dot h 

j i fctjnoTi hu« showed i broad secondary f\ ti Kitten Brnc* uid 
s nstditt* with hipha pnmurv prodiutivilv In St I imt n 

* c poiition of organic k urbon niuogen md pluophoius ptakc d 
w i t o5o mj fd 5 hut there u o no Mi a r phosphorus mtnryrn 

v t iPvnu vf|Mi 1 1 m Si l onis 1 ike I r u c nu I d cmiu muti no 
a \ is mi if N f a i c n l ON > and I d 4) md >U «. a tst J lx tvsi < n id 0 

M > n bo!h j ikt s ihi Mif lu i d coinenir I'lmi * non .ippto it torif 

u n !o< U i xt c pi lor idnmiPi uinth s( tj Sf «ina^ 
l f l llul ol ri.tr iloduui w i n p ill u lor v hr iiiiium 
, ,* kc i tii I / ifu hui |xivji?vt toi U o t < niKftid (turns o) IX It 

l ( I>IM) DIM m I In \ ii Idondx n/i nt kvlmt 1 ov i f n fi*t 

Ni*u'i f lu rrml OfjOs mdi.iris osik Mir \ uinunin 
a, %\ tu uhsjuu pt nd sttth iiMii ( iinudu 

45 0(24 

1 1 amfMiri of Detroit riser pollutants from Ukt Trie hs epi 
vimIk r(suspension events 

M MUWfU sm l 1 I uh m i I murnts Blonmiinjtoi md I 
MM S 

io r f t it s t it t iV It , km iliifi i d'M 2H N<( d | f>»> ( i k t 

r ii’fvridente of »edtment ii mspnri horn I tu hkr ntoOntirn 

* on i4 iv ini tii L utd hv on istirmy ihv i onu nlr» ion o( 

11 ’ " • p' ntv iphf r»oi md 2 i hlorr 1 h th a m jk m!> tplx no! u 

» p t U x iron ^ lptun w is i hioin i o^raphs ni O' s|h v n > 
ill s! Thin t imp mud Aift di t i*j/< i ss»ih n 
1-1 1> n/s hronudt U ^j se dhtr di ris ihvi I hut ust w o 
T r f Udbsiht S id ! h it Iht v origin iU d from » sm^h jvmu soon i 
*" ^a?»oi i h mni 1 o< itk f>i JTful u\11 I In %tud> su^r Mi d dial 
r ‘Hi >i loads nophi ht controlled h\ tpiMKlu n iisfif nsnm ol 
> stiou e lonents ni the casp m h isiri ot I at t »K I S \ 

‘KOI 2 ^ 

HvdroloRk path was > and stormOim hxdros hemislrs at South 
1 northeast Queeitstand 

^ M M NBffK iHcrnt t nt versus Swit/crland V WIST and 

M BOSf l 1 

4 •* Hutmlw S^4 162 4 No 1 2 * 21 

' f '»tU ined hs drok*jt»(.al hvdros.hem , vahnsestig,iiMMi<»t short trim 
1 ri umrv in siormflow the rmssrv sn a 2* " hi iropn M rairifort si 
-U rrmrm w-herr oserhmd ih»vs vvas a domouni hsdrokv^tcaJ path 
A * v nvohed <hr udlcition ol grab samples during 2 storm events 
' rt ,r m ephemeral gulls i \ <. an intermittent gulls *B - and tht 


catehtnrni outlet Iht throataJ sompotuhnfi ol oKI aatrt ssas 
deicnnmed hv «uls \ t« oJ 4^ Kur*V>sk samples Mthough thr Mornt 
cvrms dithwd m magmiutk' irnenuts md antescdrni moisnur 
conditions m South * reel tkUh ¥ c%u lied is decieau d c akuim ring 
nesium sodium silKorn chUaitse elrtiiuaS csmtHtctivus t#c»dtmj 
trak/mg i upaut v aBahrats and total mat gaits uwhon 4 onftntti pM 
tnc teased (VHaswjun and sulphate Similar storm I Vm* p Alter ws anr 
ohsersed during thr lint stotm evrrM m gulls A vshde it damfieord 
new water signal m gulh \\ mdt\ urd less genrmmm ot meilatvi 
tluw nt this miK UitmK'it During ilw xe^i m»J siotm rvrnt gtsllv A 
t)itw iOiiMsicd pum pits (1 uthvuiiut sloirntlow atn! ihr^ was 
i sen less uunland How sOotriNdu n m gi IB B how StoimHow 
w Mei ihenusttv ntkitrd temfUMal s Anahon in new wain dm i*» 
i hanpmc hvdfnuu irorologual sondilrom m addition to tht simple 
mmng of old md mw watt n and nuk prndrm idemiBiaimn ot 
hvdti>lngaal paihw was uuport im Aunlmllii 

MA.0I2A* 

<*rnundwi«trr quuliD of thr (^nfntt OklAhmm 

aquifer. (IkUhomu anaUsis of uiadnhle w aler-quulirs dal* 

Hi rough l*IK7 

I) I TUhlB K S I Si l MHISH NSH\ and / 1 
M ill OHMAW 

{ S ( / 4 ft\mrn! fkttttttty i kk t M t\him t /M W ill i Sup 

pf\ Bqvr So p tuui Mpp 

TIm v r nti d (Ik Mh mi iqufi» uivttilus t hgWt nuk s <d tin 
m ntr d portion oitfu Snii md it mr I i xii roi\r l\ lormunuipd 
ndusfml ioninir r id inddmustn w U( t supplic The snppls is 
i os i horn i \ mu * * < f u tu i hi inn^ toiruahom und r f it qu dilv ol 
vs ii i dtritidln mi/.htvwuin) gfotishol gual fmddiolis md 
i\i> t > »nihf p< g< r u u to nu »f u v d'n * < ground i c y 11nli* r An 
I i rcc Ha i lit iwe< r> ITm md l *X* the xoluim ol wau r uhstrat led 
I *r puhh sitppjv \u I Ii d lintn hMKW) ai rc It in IV/B In UMMO 
uh Itm i'm stnli o'lw t list s ti rn nrvM mugMv tin mNN Much 
' tin ut i ^ in' tn It t idtiuu i^ri M md tht hulk ol the 
jwyuiiho if sidr uithr t hi 5 moot low ns or i mm s Dus rcN»rt 
pit s( up 11 ompd »tum id i »mj*iisthon dal t oht nnnl hv s onphnp and 
imioi in Iraki will mil 4 <>d kstur'ulno v\ It tits (<»t Iht put 
ptu ol i nmp m »i >n w if U rlit M mm d l out mini mt I < a h iM( 1 t 
syw ^ do J in tin I hinkop V\ u< i rjualitv St md ml T he d it » m n sjm 4 1 
till umfpinu i onstitui nt an iw nibk d inpi the f with mt isun 
tut up td r *du> u ti v dv md 04 nm » ouhrmn till <• wlur* ippropnalt 
Is lulimt o‘ Ml 1 v dm ss t rr Irr qut niK t h< mmit rr «I Iom » mpr 
id |ui uni tu tu Uid rift do o|vtd voluK ulphm md 1 hlondr md 
irut tnr luls Tlur v»irt us< quid mi v fine * r»u 4 um ol ui.itunni 
in w tie r Imm pir's of IN ujiuhr (hr rcfnin m [urpar si m 1 
( SA 
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( nming lu grips with I he Dll 

(1 HI BK < ( hn 4 K f nM hh'M t hs nsnr Midi 1 
W ,«/# r / H\\i mutu f 1 A /tthuflfus P>44 ft, Sn ( 1 SK fi 1 
I In minuoual hmn* firupovcd foi 1 ninponi rm of any clflucor do 
s h arjhd to jn\ of ih< (orrti I md muih ol lhe tturdingMhmd 
seliiri^ ui It limiD ir * mihc* rd Tin pood mtnitiort^ ol tlv \ S 

I T'A s propttsit ho VS am fjkkdilv fiuidanu lor iht fmat 1 ak< s 
System 'popuiaHv imwii 0* lh* lotai 1 aK^ s Intfiahvc » nr tw»i 
doubled hip the Aprtu \u* toncrnUaitd on pi on' souui input 
whuhart prohahl> 1 iminhumg lev ol unamilrnwnf ongiul »nu 
as t u/prils Ihart dt rjv^ lrafi ( non pnjm viunn mr hiding ram The 

II mntcr argument ihil timosplMcns 'h’prtsitmus toll N Momrdkd 
under oPm t it jmtatmn dtv nut alter fhf bat that a nutor i,*uw ol 
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nmn 

Temponil variation* In Irmt content ration* and isotopic cnm- 
ponHlon In the aiuihern California bight 

S A SANDfXA Wfl HFLMY (California l nn-mitv S,in(a 
i ru/>, iiiwJ A R HJiGAL 

(fto< htmu 0 et ( as nun luma a A< at I <8)4 5H, No 1 V MI 5 I *20 
Trace metal dean inhtiK|urv were used to c nlicu samples of surface 
water ucmw) watirwutcr and fvetrol along (Ik* southern ( aldorma 
bight during JMHH I OKU ( nmpanvon ul Mirfiuc water lead uiturn 
trillions wuh published IV7hcnin entraimris showed a dee reave frniri 
more than I/O In less than 60 pM which parallc Ini the > (old 
decrease in anthropogenic inputs ol mduvrnal lead Mass balance 
uih nlalmns mdu atrd that upwelhng had bci omc the primary source 
ol lead arid the isotopic composition of surtau* waters wav char at 
(eristic ol mduslrud lead orrovolv deposited to north Pacific oecarin 
waters However flie isotopic composition of surface’ waters in the 
southern reach showed evidence of increased tontummabon by 
contempoury mdusirial lead emissions from Mexico fhe anom.i 
Ions isotopic i ompoMlion ol the semi cik losed San Ihrgo bav 
Miilaie waters was attributed to persistent cvding ol iricJusinal lead 
deposited belote M/64 when wastewater disc barges in the has were 
eliminated fhercare Preferences 1 S,A. 


Origins and processing of organic matte r In the Amazon riser 
mv indicated by i arbohvdrules and amino adds. 

f I 111 IK•! S tWashtnglon l inversus Seittln D I ( OVk II J 
I Kit III \ I 1 D pi R 1*1 MM K M SlkoMamlH k 
lOkSMI KD 

I tmnn/taf \ atul t h rumuoup/o 1004 19, No 4 " T \ \ ^61 
I lux weighted samples of i oarse and luu paituulait otganu null* r 
and iiltrafdlrred dissolved organu mama* wnc collected in looo 
from t mainstream and b major tiibularv sites dong the \nurnn 
riser and analysed for total nitrogen suspended solids 1(H IKK 
ammo .kid carbon IVcuthon 14 ratios and aldose ( oik imitations 
of l(K were lairly umloim at all sites between 4 SO and 6NI uM 
with IMK composing the rna|ni component \n iverage of jh’i 
c nil total IM)( w as isolated hv ultialdliation Ihcicuisc hue and 
dissolvedoigainc Irikturns showediorisidciable vomposilmn drtlei 
nu.es Ih< dissolved tractions had the fHHiiest nitrogen content vsiih 
a cat bon nitiogm ratio o| P V and the hue paihvulalc samples writ 
the most nitrogen uch with a mitogen, carbon tatioot o } me panic u 
lates consistently gave the greatest welds of amino acids ( oarse 
panic lev gave site dependent results which ranged front not tlctrd 
abk to about 50 per cent ot the one panic le icsulls 1 be iillrahlic red 
vamplev gave vers low ammo at id results but like those ol the line 
particulates were not agmlKUtulv ole tclak^l Dissolved organic 
Ink turns gave vonsistentlv low yields c»f aldoses at all sites ('oarse 
tractions showed extremely low aldose yields at tributary sites but 
not at mainstream locations Die sc results are urn si stem with a mtxlel 
m vs huh btghlv degraded leal material is scdubdi/cd and then 
partitioned between sod material ami water during transpcul \u the 
over Ihrs results m Mispemkd tine particulate cugamc material that 
is nitrogen rich ami cueiustmg dissolved organu subsuimes that are 
nitrogen poor There ore P reterenves Hrmil 


V54HA0 

Pul term in plunkumk P R ratios in takes: influence of lake 
irtiphy and di^rotved organic carbon. 

V A del (ilOKOIOtMif rill ( r nivmu\ Momreai POi.andR 

h ptrhks 

hmnobfus and (h earto%ruph\ \*) No 4, 772 787 

Die hypothesis that planktonic photosynthesis tr> respiration r.uios 
tefku gradients in both nutnent enrichment and iX)C w as levied m 
a study ol planktonic metabolivni m 2U MHithern Ouehec lakes in 
I9 ( >l Mean cpilimncfJt phytoplankton ptuHosymhcvis ranged from 
8 to *77 mg carbon pscr d and the amount of carbon respired by 
the plankton in excess ol this ranged from Ml to H6 mg carbon yx:r 
m*d During the growing season plankton community respiration 
was between 2 and 8 times greater than phytoplankton photOAynrhc 
ms m all oligotrophn and rnrsuimphic lakes but the imbalamc wa*. 
lew marked iri Ihe more productive lakes Phoiownlhcsiv to respira 
non ratios correlated positively with chlorophyll and inversely with 
water v olour and IX K ^omcntiaiion DO< had .i depressing cMect 
on phytoplankton photosynthesis and this had an almost exi> lusivc 
mllurncc on photosymheso to respuatum ratios hm IXX" had no 
statistic.al t'Mcct on rispirafion The calculated fKK loading lor the 
lakes mdiiatrs thai net carbon loss from respiration m excess ol 
photosy nlhcviv isc* unpat able tc* thr* t sti mated l X K io> tiorn w ittut 
the l ikes and that Miimtu i plankton nit tabcdism unehi K supportid 
In exterivd l>(X c spoils to the Liken l stmiaicsol re spirJlnrv tarhon 
dioxide produi lion from the pclagn of the likes are trtun 1 I to 
mmol c irNm dioxuk j* r ni^ d depending on D< X com eriftahun 
and lake trophy These estimates suggested th U planktonic mctaNi 
hsrn ot alloc hthonoiu t>< X probably constituted » major source ot 
i at bon dioxide in lakes there ir< rdernitcs fanada 

^5-0141 

Application of Ihrcc-ciimenvionul oil spill model iWOSM/Oll - 
MAPI In hindcMsr the Hraer vpill 

M I SMM I DIN(i i \pjvhcd St iciui \savi.iUs Inc 
SiiMgansirt K I l S V V S MHIIKI I ANDIRSON 
and I HOVvl I H 

S/ur/ Si rent < A /i i /inc/ao /f ulltlm !*I 04 I, No I 
\ ' dimensional mode I »\Vl ISM < >11 M \Pi whu h uu Imte-. uJvet 
non spre id mg evaporation emutsdn ation i iiliammeut shor'dme 
elfeclv and subsur) u i timsport w i > applied rclrocpcc Mu Is to Uu 
Hi at i oil spdl oM She l land I hi predu lions ot Mir lac t and Mibviu lac i 
oil paths shoo line odme and Mibvmt.ke <nl distributions w< o in 
reasonable ayrreim n* c% iih the obxn scd c v c nts hut wouul have t'vecn 
improved hs a \m dlei gml reprcventalion ot the arc i a sedime nta 
tton algorithm and belief data on od < one nitrations Kunniru. 1 the 
itukU I without subsurface transport gave very JdUrcnt results and 
chi»wed the import mo ot this process ir> pudMing d’sUibutton 
Internationa! 

95*0142 

(HI spill modelling using parallel computations 

H M ( \ klRtif if lcutda State l nivctsiiv Taliahasseci ( T 1 
Cd AMMON A i 1HRUN t l()V» M MX H ami R 
JAMAH 

Sp// Vi rent * A h't hrioltaix Hull* itn i494 I, No 1 (>l (>h 
f he present status ol oil spdl modelling is eleven btxl and the physical 
and chemical piixesvcs which need to he incorporated inter an ideal 
mode! are explained The .idvantagrs ot using a parallel processing 
computer for this are diveusved A supercomputer model was re writ 
icn for a parallel prouwsutg mikhme and applied to data from (be 
SdUi oil spdl in the Arabian gulf Thi^ gave predu turns ol (be leading 
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WATER QiiAUTV 


ihr o*‘t Shjp»«l!dunngthe Iron Ml) tl which toihcauual 

poutton* Pantile! (meriting computet* lm\ run w oii icpd l modrl 
vC r> rjtptd'v and olkm various hsjtfithesr* lo he evaluated in the 
rjrne needed Nw nrwina|fciT>ei« decisions to he made I XA, 

9S4H43 

in neawmter and sediment from (he ***( mast 
0f petdnwaiar Moiayoi*. 

A K ABDIT1XH fMaUva I’niverMts. Kuala l umpuri N M 
\ \HtR andL 1C WEI 

Nutlrtoi i>f / m mmmrwfu/ < onteimmarfon <m*i Tmit «rings 
53, No 4 t>!»/»2h 

i kmrosptvtropNxornefnc analysis of samples of w jiirr and surface 
sediments toilet ted from near soaMa! stations along the Malawi an 
Mt&'i't slaved thru total hydrocarbon c oncrntiatums fHC ) fanned 
‘nm'ti rx»5 toO *h6 mg |>er lure' Seligt uuJc od ojuin alert and *2 kl 
v""* 1 "4 mg per kg dn weight Nrhgr crude ad equivalents res pcs 
Mvcfv I legated 1H( in waters were awouaied with higha intensity 
oi maritime activities int hiding fishing frnv operation purl areas 

? mt \ |J iuvC' and oil rclmer» nmoft and wnh urban runoff Coaxial 
urn ahingrec rcalnmal beaches had stgmfu,mils lower tHC Most 
sedimew samples unnamed more than UK) mg THC per kg dn. 
weight ukI stations with high water HH usually h.id relatively high 
M \Jtn« in me Sediment FHC exhibited fewer seasonal flucttuiiom 
thrn w iter voneemranorit and coarse grained xrdimrnr had lower 
J H< dun samples containing mud and sand Measured VM( and 

* ours rrponeJ lor other regions wnh Lomp.ir.thlr shipping .nilvines 
ih moron ited there vc as widespread pollution in the Malawi a straits 
Malax sia 

9MM-W 

Input ami dynamic behaviour of the organic pollutants 
irtraihUircwthrne, at ra fine and M V in a lake, a studs tom- 
tuning mathematical modelling and field measurements 

M SI l l RH H iSwjsv federal Invlituie *or I v vironmvntal 

V iom and Icihnolugv '( A VS At. m iJubeiulor I) S K 

MM UK II p SIM.IK n M IMHOril N urnlR »' 

M HVV Ak/f SB A( H 

tr\*' ntrr rfo' Si nr m t >t fithrh'hn ,o 1 W4 2h, No f / 1 (!a "^4 InN* 

V studs u r undertaken to quantify th< inputs arvd pr<K esses drier 

ii nuij ihr spatial and temporal distribution ol 1 divide organic, 
pollutants trtucfdoior them* aira/nx and nilriMnac slate in j iakr 
( »t* tenser Swif/erland f « Ivl data were used iri tomhmatioii am h 
nt s.rrul iimn \oltwan V1ASAN ' Mode ilmg of Anthmjv<»gtnn huh 
stark e v ut Acpuiu Svsienis) Bor all 1 compounds the mpul and 

isorul « jpauon m iiw- vertical distribution were vikw ssluJU dc 
serdvd hv applving simple box models arni a one dimensional 

* mi al mitdcl Hie results dcrnonMiattd die usetulfR'ss <d tomhm 
mx. mathematical modeds with Meld data to assess the cmifimmrnhd 
behav iour ol pollutants Hrerr are references Smlt^rlani) 

V5-0U5 

faiMtan* residues in (he water of (hr IHki take, (irmt. 

(« i MILI ADIS (Hcnaki PhvlopathologKjl hiMiiure Krtisvino 
HuUr,m of tm tronmrnuil ( on u*mmatwn ant! lout olo%\ 

53, No 4 V*H 602 

kcsidue*- of (hc‘ ins«c< Ucuk linddnc bin no other pesnudes were 
v.1ricttcd hs gvn chromatographs m ail wafer vamplev collected 
nrMmthlv fora 2 vr-ir period from the reservoir where Uiki lake water 
was stored prior m irejunmi The response of the* da iron capture 
deiectoi was Smear m the range 0U1M102 ng with a correlation 
s<alburn! of 0 *><M Neason.il fluctuations of hndarw* comemranone 


m take wmrt ttfVurd van adorn in ptrupiiahrm and wuner %ohmir 
arid maximal nr*idwet i approximate Is 15 ng \stt hire i cw^wred m 
October dutmg Nath ve^rs of the xntdv pmexl mdiuMing the AfP 
c ultuiaJ wnwi e o» die umummani Minimal residties iapproximatrts 
' ng per hur i wm iec otded m summer AHNnigk Itminnr residues 
«n Hiki fake were below the hT nutttmal m ccpa#»ie cxMXtrrumnon 
f H*0 rig per lore i ami die lake was grnrral^ uxm! for potablesojsphrs 
during xuaimer months when umorrMralums war iowext it n rrt 
orTimendod that land w uhin IW m n< the xhmrt should mm hr 
cultivated (it 

954114$ 

< cMiperafinn for aebirs ing a heller prolec lkm tif water re* 
MHirm, 

J M PHI 1 tPOT U omprigf.ie (tem^ralc dev | jiux Bans I rame^ 
Humr \nopb ]<m 12. No l ; IN 2 i IN 2 N 
An overview on die co operation lot at hie sing betho fMoirdum of 
water rcsotiivC" is prrsrmed as an infrodin non to nain'iial rrp*»itv 
Water utilities alone i mild not • onirol many tv(W of polluiton 
without the co ofseialion id ofliei mteirsled paitux examples Nnng 
pollution trcim nitrate p*du ides mu teat pmn stations mid tarn 
nutrients sahmiv and accidental deahaigrs i xtmiplfx of mimin 
witfun several munmes nu 1 tided the management ol tlixNts ainl 
chnughts the mim lion of ilu el In is ot an ukunal pdluiion rvxtm 
irons on agruulimat and rad wav um* of |x'sl Hides {he hansfci of 
Ltop matment ptodui tx t(’ gitnimlw am and mrrx and ttie mfe 
grated numagement of laUhmrnfx Ihe fuofrehonof the Nhine ovn 
and <#eneva take alt* ( samples i»l sm tevdnl intern,iliona! co opera 
lum hut mm h more is ircpmcd f Vfails of lliese proii\ t*« an* pun ided 
Interna I ional 

95-0147 

Nathmal Krporl. (hr Nrlheflands. 

1 W ( A san HKM Ml \ A\ W ainwtmi<ngNslii|! 

lirabmsti BiesNivifi, Weiiendami and I 

Wit I f M St N /W A At fSl K A 

Hairr %u;»p/i 12. No 10 |R 2 ;n IK 2 22 

Hir Dutch view on itu .<» i»p‘i iiion needed tor nr, lues mg a hrltn 

proier lirmot wain rrsouKr s n prr venied J hccpuldv of Nhum* rivn 

w ater Nid hrsMi given intern imxul aftnition vuue 1^70 and more vo 

Inilow mg the Nando/ moduli in idKh ( Huu ti vc s had tvrn hairn* 

Kited m 'N 1 Khinc Action Programme IN Mnne mo was still 

i (»nsrdr r ibis pdluird recpnnnv *dv am rd tre itmeni Ndore Mm mg 

lit d mu iK'fir thr. Hagur An mummonal < umuMaii ve IxmIs wav 

nu dtd m f ornuhon wmo ! fin ib »tds N* stum date d uulnrc dy h> thr 

North Nr,» Anna Plan Nnih< i nvri s.mshtd all (hr vlandaoK 

propwrd fm them Nrlhrrlmids 

95 0I4H 

HNfnrv repeats itself in the Worirsler drinking water ira Ident. 

/ \D\ H<fu*n 1W4 No 2 15, IK ?! 

An independent mepmv set up h> Nr vein f ri nt W airr into the Sevan 
rorr drinking walrr pollution mcideril of Afad 1'^M lound that 
warning signals had heen oxer looked and dial monilrsnng arrange 
menls were madc*muic Ihr BarNmtm wain works w,o not pro 
tec led by backside Mor igr nor were there standtrv powdered 
m tivaicd carUm dosing facilities. J ol the rrumimnnljiioro cd die 
Ore itu idem ft peril Ibe oitpurv ream m.xir rcc* anmendatioro Ji 
ireird at Sevan Iren* VSahr water compames general!* ihe gov 
ernment ancf the Natioru*) Wivux Au(N>ri(>, wme of which would 
♦uve impl icaf torn for bu vines sex xtomig t hrmn .its tmd handling and 
treating wasit l \K. 
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9MH49* 

The Drinking Water Inspectorate; Proceedings of workshop 
on Cryptosporidium in water supplies, 

A DAWSON. and A H OYP frduors) 

U M Stationery Offue Istruion 1994 5bpp 
Hus publication include* a series of expert reviews of the present 
position regarding (he frequent v of occurrence of Cryptosporidium 
otKVtts m wafer supplier in the IJ K and (hr implications in lerrns 
of a mk to publk health followed by a summary o! points raided 
during I he ensuing duumions In addition several key issues were 
discussed atT parallel workshop sessions concerned with questions 
of methodology arid analysis health aspec (s and water treatment I he 
rrkvanl questions and the collective response* of the participants are 
presented 1 mallv a summary of the key points arising from the 
ratlin proceedings is given as a basis lor further action both m 
respa t of the ria essarv methodology and rapid recognition of risks 
to health and the establishment of effective incident i ontroJ pane 
duies 1 .K. 

95-01 *W 

Determination of klnrlk decay factors In model chlorine in 
walfr supply distribution yvslenis 

f* l BIRD! SS (Sydney Wain Boardi 0 ( MIANMd V 
H MORION and V ? HI ISS 

)1) 1 WO 1 }Of* { M ( afJ/hjUi if jinn cvrer / fan Xfarutlh 
fntrui Volume* 1994,141 I *>1 (in 1 nislishl 
I he Sydney Water Hoard NSW Anstialn was c arryinp out a 
research protect with the ohjet I of modelling chlorine decay within 
different parts nl its divlnhuhon system lot potable supplies 7 wo 
sec nous ss ere sr let ted one in rising (dined mdtfn other unfi liered 
water .is a b isis (or inili d tri ib In i\u h sec lion an intensive mil time 
momloimg propr mime was instituted in pio\ ide d itn lot c akulation 
ol a fust otdei late const ml k governing the chvippename oi the 
chlorine residual in selected portions of the network t ihulatccJ k 
values wt ir thru employed in a dynamic w atei quality model * Stoner 
W ni k Station i to pr oclme i spnialn ot the magnitude ol the < him me 
icsiduaf throughout eat h section 1 he rtMills showed that values of 
k i on hi tn coupled with estimates of the. trivel tunc to ohiam 
ptediwlrd values lor the chlorine residual in the trunk mams and in 
certain other parts of the network A s dues lor the filtered water 
network were generally less tlv m thovr tor ilu uirtiliercd wain 
mlwmk a hruhrig which agreed with the results ol statu decay 
measurements using the respective* wateis Australia 

V5-OI51 

Water quality in the VMiuly cits. 

I D ( AKtdl i Ms impolilan W atci kec i.inulmn Diana ot 
(itraUM ( huagoi 

U .Ur r f m rronmi nr r( /*. hnology 1 *N4 b, No 9 N 1 Vi 
An outline is presented of the efforts of the municipal authorities ol 
( huago and adiacem areas to supply drinking water conlurmmg lo 
standards present at various times stretching hack about a century 
and to ptorm pollution ot their source Michigan lake by liquid 
wastes of diverse origins fhis historical acnxmt reveals the changes 
in the approach to water quality conservation torced upon the 
authorities by population growth and industrialization initially, it 
was considered that the lake s volume c ixddc omfortaWv iiumnmo 
date wastes discharged to it later on u was thought that suttkirm 
protection ol dunk mg water would be ensured bv moving intakes 
lutlhCT away loom the lake shore ftie change of attitude to an 
environmentally earing and health preserving oik has entailed 
dosed integration ot sucmtfu discoveries and improved tec hnology 


with administrative and regulator agencies required to ensure that 
they are employed to the best advantage The origins and scope n> 
these are vet out and ex ample* of project* undertaken at their behest 
and of their success, ore included Highlighted arc on going scheme - 
m eliminate sewage overflows into the lake or its feeder streams by 
a system of interceptor seww» sew ape-Moring reservoirs, ami pump 
mg to sewage works, raising the oxygen content of drinking wale* 
scrtjrc.es by submitting a portion to artificial irt channel cascading h* 
a curved war .md c lean up of sediments whose toxic component 
have begun to aflat the aquatic. fotxl sham in the hike Future plan 
aimed at incorporating flood control measures two the sewer uses 
flow reduction u hemes already in hand are mentioned T-S.A. 


95-0152 

Hiofllm development on surface* in drinking water dislrlhu- 
(ion mtenis. 

1) vandef KOOlJiMWA N V Rescan h and C oiisuham \ 
Nietiwcgnni and II K V I 1 NO \ VL 
Wtitir Supph 1994 12. No 02 SS ! i SS 1 7 
Ok growth ot Budilin m walcr supply distribution systems caused 
both water quality and materials in the system to deteriorate The 
extent ol growth as measured by enumerating c nlonies ol heterotro 
phic bacteria was closely related to the easily assimilable oruanu 
carbon'AfK j in the potable water leaving the iicairncrit plant Nea 
growth was severely limited when \(K w is kept lx*low Hi ug pu 
litre and there was irttli* c flange m Vt K during (hr water v sojemn. 
m the distribution ^vsiem The position vc is compile au d by rhe 
presence ol ammonia an*! mclh me wbu ti promoted ^oowfim sp^ 
\ technique ol assessing the* biofilm (ormatmn ch uuuemtics of 
drinking water was developed in which w Per was passed at If 2 it? 
per sec oriel tlirouvh gl iss cylinder' forming i column Periodically 
up to 2 c \ hnders weu rnnoved hiof ilm ultrasom. alls disknleed and 
buiimss measured as ubmosine Piphosph He ( \T\* I he promotion 
ol hic ten il glowth by m lle^i i! •» commonly asv I in a tier mst ill i 
turns was also assc ssed h v \ IP analyses Him m 42 rt t^irncrs 
Netherlands 


95-0153 

Health implications of arsenic In drinking water. 

y vs pom n S f \ meric an Vk aier Works AvscxiaUoii Denser 
Colo i k 0 BROWN and t 1 M \ 

tmtrnat *»/ 4mrrr< uu Hufrr Hor/U AcuHiunon l^M HA. Nod 
V M 

Ihe chemical characicnsius of arsenic and the common aisemc 
cc»nqxnmds found in the cnvKoninent are described Humans arc 
expensed to arsenic pitmardv via .nr ImxJ and water Arsenic in 
drinking wafer is mostly m the easily absorbed arsenate form The 
pharnxvkinctKS and mechanisms ol arsenic m humans arc not com 
plciclv undersliMKl Additional research is needed to enable a safe 
cx|x>surc level lobe determined Acute toxicity .chronic noncarLiiHi- 
gcmc toxvsitv ami the link between ingested arseme aixi caixcr are 
discussed If theoretical esiimates ot chronic el tests and canecr risk 
were proved accurate then fhc existing maximal contaminant level 
of 0 05 rng pc*r bur may msl protect health There are H*v retererxes 
l.VA. 
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MONITORING AND ANALYSIS OF 
W ATER AND WASTES 

m* 4h«tr*tto ^4MI15 
954154 

Multiple* Pt’K for iktrctkwi of the beat-UWk (min gri>r and 
ihiffttih* toxin l nod II ***** In hchtru kia ro/t boUled from 

natural water* 

\ | { \\<» s Orange t ourti) Sanitation Ovvlfn k I ounum 
\ t iio t ti.l i \ l BAI ( l MAS 1 R K C RATION and 
< JPAIM1K 

\pptnut imJ / m trpnmtWid Mu ro/umocv 19*14 Mb No 0 1 MS 

‘149 

\ mpltu pop,mcratc Mum re*lion 'IVR, mcihod disclosed 
•ii iht MmulUftCivuv sucrmrig of tuhtri hm adt lm shiga like 
HoiiJ'l Si 7 T shiga bke toxin II t SI 1 II 5 truJhr .11 labile humt I 1 
Niwfosjou*- veijunues Amplification and s reenmg of a random 
sample of ***"* f o*h violates bom 2 marine rnvvmnnicms h\ IN R 
tnd micrnd nhgnnm Inside probe hvhudt/aimn mdn. ilul Oval on)* 
otmfo w u in enicroinwgemv sir tin umummg an I 1 hnmolo 
I, w*,s/qaeiui. andonlv 1 isolate w aiu niorohuemonbagu mi a tv 
wit i«o uju’ tr St I I homologous sequence tmSl I II b< mo logon 
1 ^ h ik ' urn Jrfc\k\l l hest nrsidn sun out rptied h> S»*uiherii 

* »dun sredimr experiments and lesix for the present < of 1 hr an. 4 
g nc Surnlattl bnuisuivs vulh > I .ulrrnal u*(b an <1 \ ern <dl* 

ia I r, n,* i ni\i” prmfiMion h> ih< powhu mviioornriil tl nolaies 
aid rfw proposed triplex fVR method could hr used foi itvr rapid 
Min rung rd Luge s iruplcs for potrnhuflv pathogen*, / on Hun 
n N mlrreru ex l .S. \ 

\n irmmimdugttal uwviv for tJeleUiort and rvuimmition of 
ihcrmophilk binmining mb rnorgiinhms 

\ M VMARO fl muM nverutv < K H HAM BIRO I H 
t INPSTKOM iMil l A M Rl / 

1 "Oft u', 1 f r i in'nwi fthJ \fvr od / n*m )‘OJ 60, N(* lJ Ohv 

• i 

t 1 t 1 nii (mo u‘ mvrmmohifHlm^ assis « n Jrvrloprd t ot mnn 
T *’ '1 1110 n? 'he mndnalf ihcrmopfuln Jhi >h n </,ho 1 nhim itul 
*>< rtlrunt Jhrrrnophiln ^nhro'i \ulfriuilohu* n. uU*\ in 

fiooj d htolcj. hin|k svst cm 1* S vtopic *■ wrrt spptrd lo lmooul 
1 ios< mnnhr nu* uuny v doi htol appar iltiv amitht hound inanunn 
*.crt’ (U'Cktrd nsvhj/ Mlhu ptroxihu turoupiUd 
/*a uimmrfv alls is ail vide entiasru'd Mit'rrnRnnincs 
mu rnctinul IhcsSoi and hloi nnmutiohvndvn^ »ssas i .sere rapid 
n 1 ' O'! sp<k)fit and ^ensdiu* i 0 vf rnahh'iJ sinuvll innms idcTih 
h 'don ah 1 *rtmncratihp !>oi i/ndd noi dislm^utih tvervuen and 
^ *d 4. rh irul *aerr prr^rnt'v appti ahk onls (o rlh jr hunt* 
S'ens Nwi^drn 

^ 5 - 015 * 

Sursiial of allochthonous huilrrla In *1111 mineral water bol- 
tied m pnlmnvl chloride «PV( i and jfjL la**. 

I MORF fR \ 1 1 tm crsuladr del oimhra 1 V At/OSHMIO R 
k MOR A IS amlM S da COST A 

Zoom,/' 'O *»p!urf Ii iU !^4 77 , No * >U *M*i 

The svKYUiil of / u hrfu fun talt fuitrobwjfr 1 iVur o# hfah\wifu 
"Wytmtiuiit ind F'yrwinw* ma\ urry^mo^n 1/1 hr»! I led sidl rtnoer.il 
i* vie' tnveoi^aied Survival w o aurv-s<*d vn odl water in RV ( 
<oni imrn in the pfr*cfVf .vruJ .lhvrntc nt auun ht^^rvttjv hatkrva 


fV*va in Mmle mvwr.it warier n? jjlasv hvtilev amf in Meole tap w jwe» 
in glass utnuinet* The u.thle uumts vd the 1 rtpcti<irtuktrftx vk 
i Travel? ufklei *11 e* pen mental uttuiitiom hoi Ihr ilri tra*f defuriuksl 
w tfu* vwgAoisn 4 ttul uHuhtnvm l ^ on dev utpuJiv in miwtul 

w aier pditnuUrlv in ^ineu! w *\a Iwmkd vn F’Si timpcxthc <d 
the ptesem r or ahsem c ot ahUx hthimoo* Kieirra t 1 oe hmi * 
\ri\ low and (on*nmt mntuhi* rate allow mg 0 Gvpn*i*i in niirwu) 
water* fw \ct\ ItNig peruuH P u**u gm na grevi u\ up water After 
a dwtp imtta) \ reave m mUuuhilth P i*rru$ttuiu» had a tow 
rtum.dih nne in sicrdr and iumv Mrnie mineral ^ *ier SiUfleO m t*\ t 
And *n derdr mineral waicr Nulled m isv Then au* * t [rlrrura ^ 
Wirtuga) 


*><*0157 

Sunhuf nf ^firtiv alt*^marked trrrwwonaA huimphiia In water 

f> I OVk f (M h il 1 vet poo! t vmetMis vnd l I 1 >W ARMS 
//Urn n \pphti1 Mu foi uui i \ I*hi4 19, No * N!1 l * * 

TTk* su'u\*vl of tlu paihupcM r huiropiif/u m scawaft r and 

lake » uci w*o mvesuguirvf * /ndfo/iZn/o nils wrie geneiuiilh 
marled wnh phsntivl pi \ id) 1 whuh t modes the »W/ getu* T>k 

si ihdifv of n.mslojuvro t vtimomvtnilt lake w,Her vx as levied 

al l lHaod.hH Sui s is d vs *s U vt a* 1 M ansi loss ol v lahihh was 
m h * vend is hh ,n 4( Finn w.i nophsmidfmv Iri non vietvk lake 
wain survival fell up*dk fiouibh fellulmp the nubtids ol * 
h Juiphtiu Hu tvrn{>en vu(K tinligenoiiv sfH v ur» l ovs oMhe plaMnvd 
ini.urTc<l »r <v propornov" ol ih« u fh In seawaier vill rmmhrtv 
Jd'i.iM J f apvdl\ during Jhi Iiim ') J iro>wnsl of 10 dav « 2 and 
thr fi vlr-A r» pa d up L > l iMPul kos vs i\ <»hu r vr d l k 


9^ 0MN 

MurnhinloKh al A|u»lil* id Iwrltinl »«Ur in <»rmi. 

\ M A \ R11 K H f’ nr 1 ' I mu 1 v 11 \ M I'M'M'I IROPOt I Ol 
V HOI l \ M I AMfliFO md l \ PM’MiAklS 
(* n< t\ w App/rr d Mu /o/u/d* »*, v 19, No 4 -Mb 

\ 1 ml thoraiur sUnfs n*iuhu fed h* ^ tiriek lalvoratorirs w Ivu h 
mu' 11 % iur' jlw rn loOdognal *pi ddv of hoitluJ w Htt pro 

dm mi m the s onnirv is Kfuaierf I he s(udv wa* umudeueti ru u s 

jrv as vhr nurnlM f o( | m to»o s m piodui non hail grosMi in order in 
heppau wHhlhednnind mimhlron louiiuo flouted wair' v tn 
tv ( lassrfiul is nihei n Hmal tnmrral w vu t rm w hn h t asf H has Vo 
uniform wilt. Oink st.uvdards duivrd horn vhosc of Ihr M fo« 
mii h w Her these forbid dtsmit v hmi 1 o< e table water twhrtt 
d'sndeO'on p p<rrniiud> 0 Ha vu re u»fl« v led ovei * Years * 1 
I9<i2>ontht pit serin of lohfomis HUcnHfwu / u /h in hiu < oh 
f \i iutnmn fio> or Olhi f f*H ,nUt»infui 1 NfV < 1CN Uhd ( fo* 

nuium f*t r)ttnii* 11 Of live lotal of ui 1 PXIO v.»mplr s near lv one 
thud taoed ti v meet ftn stmdifds dii f idun r er bring tughrr lor 
(ihle a arts rifupitr their penmiteddtstnJrn non FU fatlnrr ratc was 
lowi r m ihosr laOomv having Iheu own mumbiologs 1 ihma(nrv 
md Ik muni ol atibai len vcki limM vl arptv ulln IW) xh\*i\ n gidar 

i hev lung of all file bu loof ^ invrf«heed Ow* pre si'tur of 
nuitun of tannin »f>fv n > wa* woi^vmg n vutw bur hern *dvowu 
»f other \UwJvu le N rrsrvlani lothnuaib ivadahk* m u 
agenk and mas pasvnvt Iho rriiM m c to rvfhcf pafiwtgerm orgariivms 
v urn ndv snv rptvblf to dirni Cirrrr*t 
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954*159 

A ctnnp«riwim of thf Mikity of 50 reference rhemkni* to 
freshly I notated rainbow troul Kifitocytci and Ouphnm mugmo 
H LUJL'S (Abo Akaikmi Untvmity TurkulAboi R ISOMAA 
and I HOLM STROM 
Aquatu 7 out o6>jfv, 1994, 10, No 1,47-60 
Fifty reference chemical* were utued to evaluate inmuty screening 
tests which measured immobility in fhiphnm mogrui during 24 h 
incubation and rubidium Kb leakage bom freshly isolated rainbow 
trout hcpatocytes in 4 h Regression amiiyim of the fcA'50 values from 
rath test gave a correlation of 0 71 and a slope of Obit for thr 
regression line The Ihtphniu fcsi was more sensitive io the chemicals 
th.tn the hrpalm yte led Published rr hu ft«. from mammalian he pan* 
t vir toxicity tests with a 24 h incubation showed that these were also 
less sensitive than the ihiphnta lest A more sensitive endpoint than 
loss id memburie activity would be needed before isolated cell 
i ullurr could he used lor routine toxic itv testing Finland 


95-01 AO 

f irganorhlorine pesticide compounds In organisms from the 
hay of Bengal. 

M S SHAH AIA fN.kfion.il Institute of Oceanography Dona 
Paula (.oa), arid S V S SINGBAI 

/ i tuunnr ( (Util She// St rerue M*94 19, \o t 719 226 

Studies were undertaken to determine otganrxhlonnc pesticide irsi 
due levels m some sprues of bottom feeding fish sampled from the 
Bengal has A few samples of zooplankton obtained from surface 
waters were ilso examined to obtain a rnorr comprehensive view ol 
the disirihuiion of these i omponnds specific alls DIM DDD DDT 
arid aldrm ( om mirations of foul DDT <DD1 DDD and DDF. 
ranged from I M to \\*> 90 ng per g wet weight in diflerent lish 
tissues and 4 0 to 1 SK -1 76 ng pet g wet weight m zooplankton 
DiMnhutionx ol the compounds m diltrrent hsh tissues tJdfrrrncev 
m the proportion of DDT and its metabolites m various organisms 
and ttie mfUietue of suspended pwtuulaies on the availabilitv of 
l)DT residues to organisms were examined India 


95-0161* 

Monitoring of marine communities around thr outfall from 
the 1 awils municipal sewage treatment plant (Rhine delta re¬ 
gion), 

T niAHHONM l il as ulte drs Suencesdr I iimiin Marseille i 
r I HOI DOI Rt Sgl T M HOI Hi H K P T K WCOl R and 
P HODTXHfRT S(,)l T 

HMWOWrw ( ofloqot Wion Ifoo / l on M.iooiA \ol 

umc 2 1994, *22 S 2S (m T inn h T nglish summitrv ‘ 

Detailed studies wrre carried out along 2 transits exirndmg from 
the shoreline ol the riauite and abundant c of selected marine organ 
isms to estimate the cl lex is ol the (\ivm\ marine otillall on the 
communities pu-seiu m the ( assis has The studies included the 
buxnennus inhabiting both tfie mobile and nnkv bottom sediments 
together with plankm urns and detrtvoms hsh species and stands ot 
the seaweed fVWon to -sr./nuu which h.id previously reytrssrd 
Relative to the data obtained following a similar Mines m 19KI thr 
seaweed beds had stabilized and the pollution etkxis attributed to 
the sea out fall could be Jest nbed an moderate although nevertheless 
distinguishable from Ku kg round levels m the arra where the general 
level of polluiton has been declining Some additional pollution 
indues were established on the basis ol tins curves which will form 
i point ol re I err m e tor luiure investigations France 


954*162 

Are the Mediterranean waters becoming warmer? Informa¬ 
tion from bhdogkaJ indicator*. 

P f R A SCOT R (Labor atoire de Biologic Marine ca dTxologic do 
Benthos Marseille) C I HOI 'NDOl’RESQl E. J G 
HARMF.LIN M L HARMELIN VIVIEN, and J P 
gi IGNARD 

Marmr Pollmum Bulletin 1994 28, No 9 52.4-526 
An increase tri the average tcmperalure of Ihc waters of ihc western 
Mediterranean basin has been observed since the 1900s The distri 
buimn of marine species with welbeMabUshcd temperature prefer 
rru.es was studied at 4 sites Port Cros National Park in France, the 
National Reserve ot Scandulu (C orsica) and the Golfe du Lion At 
Scandola rfve frequency of 7 thermophilic algal species fhitu Uulu\ 
t rmu ulam and h\$ena umplex increased from 19H9 1992 Two 
other less thcrmophtlu spoors iHaloptthw tru ur\us and V\po< tin 
Unx n opartumi regressed during die sanu* time 77ie abundance of 
thermophilic fxhiruxlcrmuta species at Scandola and Port C’ros in 
(reaved between I9K^ and IW2 Fish species common m the warmer 
eastern Mediterranean eg IHaUtsumui pa\ \> were observed tor the 
lirs! time in (he western sitt-s Idir causes of the change in distribution 
ol thr thermophtlK sprues are discussed There are 47 references 
France 

95-0163 

(imtumlruint monitoring stud lev using marine mammals and 
the need for establishment of an InternationaJ Environmental 
Specimen Hank 

N Ml> A/AK1 i I okyo l mscrsiiy Iwjtei 

S. trnt * of ifu I<Hal / m trtmnuni 1994 154, No 2 4 249 ^t\ 

I he need lor estihluhing an envirorimenul specimen bank loi 
auhtvmg marine biologk u and environmental samples Inr retro 
sfKitivc analysis is outlined Marine mamniaK mold be suilabk 
mduatorsof manne (sollunon as (ties arc thr top predators in mat me 
rc osv stems arid have long Ide spans I ns ironmental studies on the 
,iu umulation ol metals i mm manganese /in. sop|x*r lead niLkd 
cadmium mcicuivi and orvanix hlonncs DDT T^ H HC H) m 
maimc mammals are reviewed Placental transfer of contammants 
the transfer of contaminants through lactation the biological »mpact 
nt conlaimnams on marine mammals and the global movement of 
contaminants are considered The fusion of international environ 
menial specimen banking o described and iht establishment ot an 
International T itMtonmcnlal S|x*umrn Bank lor marine mammals 
md other manni organisms is recommended Japan 

95-0164 

C hlorinated hydrocarbon rontainiiiants in arctic marine mam¬ 
mals. 

K J N< )RS I ROM i T nv imnmrnt ( anada Hull T’ (J i and D ( 

t, Ml IK 

V< ieo« r of flu Intnl / muo/iw/if 1994 154, No 7^ 10 7 I2h 
The bioacc umulation and metabolism ot chlorinated hvdrix.ubon 
contaminants i('H( i m the Uxh! chain of Arctic marine mammals 
air reviewed The Arctic maimc mamma's include Iht fur sea* 
(/ oHt'rhtrui v urumn * harp sea) * Phot a nlarufu a « mmkc whale 
i HaeU'tu'ptrui m urorotfMftrf how he ad whale < Houn mzuiv wit enn i 
beluga l lit lpfu*tnpirm\ limuM narwhal t Monothm month e/roi 
bearded vcalt /* harhaun \ porpoise i Phtn pho* rx-m/) 

walrus i l*friji*tunu't nntmtrus) and polar bear (/ run mannmuO 
Dx' identification of LHC m Arctic marine ftxxl chains isrevtewed 
and the distribution of different clavses of GH1 eg DDT PCB 
chloulancv and polw hTormated camphencs isconvuierrci ('hanges 
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m umtamiiwuK purtrms dor to mfuftohvm u* mat me mammal* 
krxnv of 1 Hr in An Ik vnmnc riamwAb the mt at m,mm 
maTirrub A' inductor* of CH( disposition m the Au (k iruj tempo 
r n :«wd> ami ruttoiu4do£% of CMC contamination«?» At. u< itijimk 
n jff rc: viewed Their arc luh rrfcreru.es ( «tuKla 

95-HI65 

l v* of iticidfi parameter p»timatkm« front vUmtard fHh tmh » 
its t*si% to indkaft Itudk nmiiaittAim. 

K ? , in \MJK « Ak/o t orpmaTr Kesc.m h I abouu or ?\ 

\ nhcou w>d K KR A All 

fluttf'tn <>* t nurimmrnhil ( tmhimmutt m .*n*< Join U> \* f >W4 

\ »: r i r m 

I Hi i,sr of mUumAUon an Ibr made of loin. Khat! of v he mu »U fa 
He toxniiv of mixture* nt lompiWkB m Mandard lid 

, Ms m v tali w jv investigated \ vutidu ai ipprowh v* a used u 

iuIu nr d flnrrif nun response s 1umu Km'u \ h\ dens me piiumr 
up 11i»n thi results at modelling the * oruenuation hmc rt spume 
of Maiulud K lift" UlMUfV tCstS Wl'lt tffU4 h\tkum< tith 

tr h* i t sfo ( hemuak with a nurtolk made o* .uttnn * irUrophtlk 
mpoimds .kcis h hohnexte i jm- inhibitors md pnnsMwm duhro 
« jh am used in the teds Results obtained wuf tfv st iiislna* 
uMrihng ippuush mduated tfk* patenti il uxeluinf a i‘ iti tp 
\t r i \ • m the pirduiton at emmmmrnt ii tu-Mub Netherlands 

<i« iMhh 

Nim^lioi) of Appropriate hau kg round tamentniiinnx h»r us* 
xessirtg mrrnirx tout Amina lion in fish. 

i b S( M IVIW < IK 1 M O.iL Rulkh \M.arnll thantorv 1 hh 
M I Pt II KSO\ s M \h VMS md B H HI \M(K k 

Ht ifn > f n n\u ( >n ii**nfUi'u>n unu 1 a *t i \ 

< \ \ ' ^ 11 ; i v 

* U nfiw* fth ihar >. n b]ik>hr *md u d K rr as Mini \b «/</*-«r»it 

' f no [tul 1 1 f* “ftt r ( (ui.Sivrh flam sin* urn >m! 

■ vi> * nr n (>,iK Nuljp f inti utrt mrAMifi'd in di lorruni 

f > r r it< h.u kjfiaiind U*\rK fur ioi n < ' mi *t»njL < onhinun iitkl 

H<>.h T fv v mt Asui^rnrnts ai*k n id* f da itvi mi) 1 d** 

f’i/ if 'o H r ) ih uii iff* i U d IH poll i* saim i ^ a* iMht »|>n 

n ^ ii- , I Hi r spe f iv f # U a ii t» to itK'u i 3 r \ f»in u v imiiii i 

mil i < \ k if i n< if M - in r nt i v if s ^ u’h t tin I'nn' Mijijtrsv d 

r * fx c ic< i. m i J Ik Uni d Sn i^hni iU v ' u kpiutiHii B " rH ui 
1 i u 'hi n pian Itdterrnu Ntvxunihi ‘fv (£ k v t nni irn» 

’ r t Hi*vu ni n ii \u J d** not ' far ( uiian iti ambn 

,f m»i d (trr rii vpri. is t .S \ 

UxiAit uimitation of hrass mrtaU and orKanmhtoriors in a 
take noMNti ni with spetial reterenu' to bream »Ahramts 
hrama I i 

W M li\kf\Hfk(> invhtul Un ftxooiupu Km 1 

* *k \m \\N Jn< j u. (i m jf 11 k 

V i' rj * h' f 'till l r\ )rt*nmt »’ *00 A PH No S f K ’ ! { 4 

! ht ri\s i\ n( <, r vironiiK'iu i. >. am rmn.int * an thr *11 1 <d nub r ,ii 
i i s >kv mc m •**!> ihm mIi^muhI hs ileu r nnninp *hr umuntriimn 
! is s nru tals .iml i*ip mm btnniv* IK i> hrt nn i tf 1 nhwi t mm*i 
} pMaianislist and /uKipisird Ian ^ ohc< kd own i 1 \t ,n p< aad 
n B< I u \iic v*hi re anlhiupu^cnk irdiy«0M^ urrt ftlatia- \ siti.jII 
R pTCsv,ur an,d‘ ms huIk ated thal s< .aanai > in Allans m brj\ > nwHai 
ar nf^a r KKhM»noc sOTKCOff jlHWi 1 o' hrc.HH hunrngriMlPv ^nc rwH 
'T b\ weighr diftcmicr^ Maxuoai t am cnlr.ilniris n f Cnxn 

nmnk ,iriiJ * if ^iiak h fonnes in ba v Ani were pencraM* ( ansnk*f .ibis 
n tfian the limns Hit edible Heshvs ilcf !.^b but biphcr kbbKioatrO 


K B omgenns vsrir cxtnrmrK s.nuHr Ami m*uU 1 fumi Phhut 
hrmu m mduidoal fivh RoAxb \ffwiiut Mf/dwO shoi*^} vhfhtb 
biphe; menu ion*?ntrAttorn m m omW nt>dxonrou »*vhk thun tnke 
t u \ ok n»»' Meti un wav the nni> mrUI .♦sinmuhtuM flam pUnk 
loo to tab ,iod argjnev hUnmr biuouifmln Muni w as mKl«etrii 4 »bk %n\ 
\br Hams of dr\ weight IVtr vs-u m» cndaise that lirUu take fnh 
uer< .tonAgtxt I v metA* aoU ailiiannr rrvidutn tno vvnrt^oUis 
eftms wen psnsjbk* imtiunon tor ttw vsmtiimi 

n.Uian sUUn of fre%hs» .akf lakes tVnr arc AO trlctrosi s 
(•ntnam 


9f01<dt 

KudbiouiUdr uoh entraUoits in white «tnrft'o«t% from the HtiH' 
ford rrath of the ( otumhiu Kiser 

l' P P M Bit (IHudn Nauhvsrsfl ibouian Rufitand Vkavll 

llhl I St ISIHION 

/ fyifx ki t haki i t iht Vfioi wf / rsht r u i \tn it H 1041 I It, No 4 

ViS < i 

I »an 1 u J 4 l'ri urn* u?i iptn pfnioriiom prmtostion tt\nforv were 
nfxiiltd iMhf H inlaid a! w oh I S \ R.idnkn liu itulen.ih 
sirrt ii It ikrJ la lhi ( olttmhM nu r froth 1 n> ibe mid t*fhOs 
llaiani it d u * an Mdfumivhdf v oik i nhotiiois in ufatr slmgram 
\ ’Mnu’huHfcjr*m m tin Him ui ft ai b of t tor i alumina 

to or writ obnnu’d linm i inirw monunun^ shkhes Present d*n 
tmm huriHnswirt ditcouuud md i ompAiril w itb Nnlonnit t oh 
i no itiuns Irmn I ‘is 1 Shklu * i ondtiu ted dunnp loS t |*J< X showed 
’h.ii fnph * am t mr ihmi of r.hliamii (nit s vsrrr pie scot in wtuit 
sUrpions Sw tain s 4 *ii< < otiatiun wm l lh'» \U\ I've* Vy faf l»vcr ,unl 
tailtu s tnd po* On dun . "* 11 1 H 14 [Vi kg for fins and m ulrv Phr 
ptiruipa! radioriu* Ink s m dir fuft fn mm* during 1 VO l fOf*^ vsnt 
phtvpfiorif* /mu fiS imh hrmnnim **! R tdiomklutes oik t nha 
imiiv mu i ft ih r itj 1 hr gut 1 oiOc nt*- ih in dvr 1 in am and wum Ir 
Si ml a s *t 1 ‘lho diuurd 1 tnutad d<»if use in Mdiomnhdt' 

nth < on mori' in u )nu *ui i’t oro \< ixinnl 1 am nih at ions of nidus 
Ui m r uhomii hdr i 11 tu n 1 tub ill HO «rid siionbum 4 *to ihif 

it* dm 1 Mu fn t k g **«i oifui unlu 11 Mdianth hdr t vm it iletri h d 

1 hr r> in U rrff / tu t v l S A 


( urlmium uptake from veavutter and food h\ the intern rotk 
lobster f*anuUruK r \$nus 

K A IRAMISi (>M Wt.h'u \u dr aim Manor Ri mmh ti 
I af'ur iloiu s Ninth tit ui* t I M*KlRI .md I S I PMONPS 
fin n Un >f / fi \f> ttntf nhj! I Jtih,nntutin»t (ttni f t* o* o/r ijj < J0H4 
No * : > >:: i 

t’e'ioi* 1 ni *«i i*|ur nt i o' Ihr fisi fnupt of mdnuum i omauung 
w ni a! t •u. t album h ink a tohMrf Hvlonp ground oil W extern 
Vus'r ,<1 i Arif t luoiiiM J PnrhiM* *t v 1. j ’ ol i .idmuiin in aw k 
lofiMt *s 1 fUtnnnt us f"r/i /Iromdn ut a h t uoxidrri d in rehUion 
n»th* rrj^i*im d |w k rruiv'nhl* 1 nru cnoahon in 1 mjsKk i aro 1 ht sludv 
su y gr Med tbal \ idrmurr tf vth in t* t iguut would run hr ugwfi 
1. ant's un. rraxed 1 v upt*usr from mm wain m a re Mill of ihr pnvpOM^J 
dixihugy itvmgh other organisms in the s.irrn vxutrn im hiding 
NHi"f h touU jh urnul He t ^fonurn fnosibh gi\mg tjm luhigtar 
Icvrh m lobMM lhraupt 1 SiwhI v h im h»wt t urnuiiifurn Au*lruUu 
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95-0170 

tffther uptake by (k tiler U rastmtrta vtrgMkan (effect of or- 
sanimti tin and «tomge dUft. 

i i K ABBf (Academv of Natural *h trmcs Hwmhi 1 VIJ > J (, 

SANDhftS arnHr b NlbDld 

/ ifuorme f oouu/u/ni Vrr// S/ tetu r 1994 .W, No * 249 260 
the HI 1*11 of oyster *i/r on silver a* turmiLtnon iuuf the sites m Urge 
oysters tn which ntscr was prim ipalk stored were investigated 
llirrc m/cs of haft tiers reiirni ovum were exposed loO 2 ami 7 ug 
per lure of added stiver tor I ami 2 weeks I issue cnm entrations of 
exposed oysters grncr alk jikrmmxI withcxposuici nru miration and 
duration lor ill sizes Body burdens generally mi rcased with st/e 
(hough small ovstns showed higher v mu nitrations hex ause of largs 
dry wright ditlrremes l aigr oysters wert monitored More ami 
dtn spawning Hr I nr** spawning the highest torurntr >»t tofts wrrr 
found m lI k* gonads whtk m post spawning oysters i omentr umris 
mi gills and mantle were higher l here are iMrrriKts l .VA. 

^5 0171 

\t L innulalion and toxicity of iron and nmugurwsc in Spundria 
puhrrhtza t|..j N< hidden. 

S SJNH A (National Hot uiual Kcsc an h Instihik l m know t l 
\ kAI Hid r < H AN|)R \ 

flulftitr i of I m tnmnifniul ( otttutntruiUon and /on o/,r* v MJ94 
53, No 4 MO rU ' 

Sample', of tin *upitilu mawophvk \pinntt la fn*hrtfu a < nllciud 
fmrn s< \nal Uh alums m a poml i ontammaieU hv industrial eftluern , 
amJ agrtv ulntial runoff * unturned 1 1 (I unto! jver g iron aiul 22 umol 
[ho g manganese uimpaled to hi H omol jur y non ami 2 S nmol |xr 
p mungam m m pond* alt i I alxnutoiv experiments m whu h Iromb 
ul S <i solicited from an unplugged /, ih r IhhK vo u 

i x posed in *' t onientt limns i inging from U ill to i> 1 mM i of iron 
md manganese separably lor up to II d xhowtd a xigmfuuhi 
j» i umulufum of both trtriaK wfm ft uu teased wuh in alincnt oxixir 
liriUon and w is git ilm lot noriihan in meant u I hi only ikioase 
<im hlotopliy I! <. onu ul i H 'Ijh i unit i w as m souk d tor the • i i mM 
niangam se ttt atment At the o t m\l < mu enti ition non ind m mg i 
ih si ireatim nls resulted m *l I ;h i t ni and 2b 1 pt» ^ nldu ri i\rs 
nsfHXtivrlv in huniMSs u tuk mu ft iplk ition r ties i MK ► vleut »sexf 
limn I 1 ft 1 in I* ^ .mil in 1 I IM o spo lively 1 u unmni with U Ul 
mM iron iml mangarusi did not atlrsi biomass oi ihlorophyh 
sonirni but ik i o asut MK it* I 6 (Hi mdlf»U > rrs(Hitnelv imlu u 
tug then vy as a [HUi nit il n u ol MR n \ btoass iv lot \ m low nu t n 
i oik uikaoons m aiputu envifonnunts India 

M<dM72 

Hiosorption of merenrs by the inaitivwted idls of f’siriido- 
tmmm aertiKtfut\tt H 21 (Ki|dv4i 

I S (HANdtU tldoriua \ Mivosits Imiu t ind I MONt , 
tUotti hntiU «*v A ffoouaiu urii; U>Oj 44, Ni> H ovm Itxio 
l hi uptake o) divalent turn iu\ bs steam sienlizciKi Us and n idtsti 
< \v h tngi 1 1 sin ( ( \< i ^tfVV \Ht in the hvjosgcn form innn ds lomzid 
w iter w i\ evamined as a (mutton of Uu pi I llu pteverui of sixlmni 
ihlortdi and the u si oi i sodium phosphate boiler No seven eflvits 
din to sikhum s Monde vs ere i v ident ami ifns vtjggt sts high mt u ms 
seJeitmls by the biomass over the sodium ions I his vs as in markul 
u>ntrast to the strong inhibition of the meruirs uptake bs the ton 
cst hatnte resin unh a high Mxlnim mmentruron Ihr prrvenst oi a 
MKlium phosphate buffet greatly cnhaiucd the maxniiai mcisurv 
u|Uake hs the in.uhsated /hrm/ow^xiov ttt n :i tHipMi 

veils when bnoanption tm'k plue in i ^u inM stHtium phosphate 
bnHei at pH “* 4 In genor il the maximal mcKurs uju ike vap,n Ms 


of the sainan ecv hanjre resin was only ahnui M) per oent of the 
maUivaird iclls 1LN.A, 


95 0173 

Iklrdkm of waterkimf mu Lag* ns and characterization of 
ihrmkxh m nektlrd (•aJicsirm after an oil vpilt. 

S KIRA (Okasama l m.ersnv Japan) T IIOH H HA\ATSl 
K fAKriA ’t /HIV, Hill HOIJ IDA\ and C S 
t jIAM 

Bulletin t*f ( nuftittmtnhkl ( tmtamtnanim and I mu o/oio 1994 
53, No 2 2H5 ;»I1 

A varnpling tc* hmquc devehqvd tor ttic ikurmi rust ion of rnuugens 
in marine ensoonmenis was applied tu sites m Cj^lveston bay lex 
5 ” d after an oil spill in 1990 Hk w pohulaitts found were xharm 
ttuzrd shttr.kally ami with respest to mutagenu itv H»c sampling 
te< hnntue slrpcruicd on the suspension ol a blue ravon ^isorbem 
seUktivc in jxduulu mutagens with ^ or more hived rings in the 
w ittr to fx sampled Hit relation between die mutagenu Mv id the 
blur-favon aslsortx*d xortifHuifids and the h vet <d known mutagens 
m the water is xousidtted I hi to hmqnt w »v u,ektl and inmniirn 1 
lor motutmmg mutageniv itv mtfirman r K ensiromnctit panu utarts 
where tlu sampimu sites were remote from die I ihoratory i .S.A 


9^41174 

f nvironmenlal soil and groundwater axsevsnyent using high 
resolution passive soil-gas samplers - Pf T1^ \ nudhod meth¬ 
odology ami results of m vase study performed in Brazil 
l> ( (,OMI N < sr J fd OKI (M K Sao R ulo M \1\RS\M 
f S\( \ \l X )R and < K( HI RS( HMI!) 

H,i'o S toin 1 // hru K' l v, ^l 2 f f, No S 'hi I*; 

\ohtili itiv) mii i U'lil'li or j irm i oilipi jfuL i i vai! wni I'lu 0 
g ited hv thi PI f RI V method tn whu h , pis,in i n ainplr t a »s 
pi urfwuhtri i hi 4^ ^ m d»‘epfiolt for f ’ ^ i Fhi moniioi xnnsok vt 
of 1 feikmugneik w ires a uh k its uu d v arbon v o iti d ups pmic u 1 
fn i gl.iss Hint imer Adsorbed v ompounds wrri r ft isetMn ( ur i 
[Hunt desorphon vim i ilv into tin non snoot id iijitdripklt m os 
spesnomciti In vhitu t ist s wpintinn h\ cm t hmrtniiuo >pN\ 
prt vt dt d niavs sjx vUomefrv I p to l WMX) ,<»n poniutv K unld fx 
tevtrd bv this methovl Brazil 


9541175 

Monitoring or thr pesticide levels in natural waters of the \ a- 
lemia ( ommunltv rspami 

’l l fc l(()tl ntxcrsit i' dv \ ik iku fiurjassoi I < M(H Mt \t 
I Rf HONDO I \ !\N \ J M\MS aruKi MINI 

itn ,>} t n* i*nn»u nitii ( untutmthttnui ana T\ u> t it v> f'M4 

53. No 2 2Ht 

( (pillars gas i hrnm Hour iphy with vmniilanroi's clauon vapkm. 
iikI rntrogf n phospNuiiN dciotlion was used to monitor uiluial 
waters from the Saleruia area l«sr 72 prstuidcs R»ver irngafinn 
vhinru'l and like w iter samples bom various points tn the region 
wtrt. analyst d llalogenalcd fVshuilcx palx hlonn lied hiphcnvls 
iaibonalrs triazmes and orjfant'phtisphonis lompnmikls weri deter 
mined IVstkidt Irvels were m most vases lower than the limits 
proposed b\ tht 1-uropcMn t nmmtmm The implrmmutron o* i 
[H'vtuxV residue nsmuonne programme was rtvormrmled to se 
v me* an improvement in the qu lhty ol suit uc waters Spain 
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Fxprrimtntai work in n»ntiwimi» moniloring methane in 

groundwater 

K BRADSHAW j WRi Mcdmenhamr 

Journal V inuuuiton of W ufrr and ( n , mwmnJ.ii WawiMnwnt 
MU4 N* No 4 4(lM41b 

|V teaiihihu of UMfljp ddfuxum urth to lictrtomwL dissolved muh 
jnc ai depth was established ihuvugh Uboratmx expuirnems iMt\p 
, ptrsxu/tmi bomb The diffusion stU wax vahhrjied Um pressures 
fit f t * *) hm i equivalent toWI m he im* w ain fevch and lor 4 mt Hum. 
orkmt.*uombetween Bond 100per vent saturation at Hi Relative 
standard devutum tor the method was nuntuPv Ivtuun ' and h pn 
v tn? Apphtanon of the wrltaxl to or, mu morut *nr> ^ dismissed 
ind the rued lor field trials was jdcntrhed to mutum ih »iNm Mu', 
find np l K 

V5-CH77 

(herview and future trends in oil spill mitoir sensing 

R tt(X)l>\1 AN tImperial Oil Kivnirtix I muted l \>t i 

X; in S wm * & 1 ri nnoio£\ Huio tin IW4 1, Nm I 1 l I 
1 tar mat mtiarui rmd infrared near i ill ired uni uluawnlm mjus *ts 
io pu M*mh used to supplement usual observation ot oil 'pills bo 
ihrv w r <ml\ operate <n un un vsr uher or hyhi ouulmons md m 
r pr< v i Jit inform ikon on oil rhu k*u*s\ Sidi looking urborm r nl n 
i u hr us< lumUr ill wrjttx ? umdikons but is dlukdhs muM < 
wind i oruiikom tuUtrr devr lupinsnis im ludt muons m mliomi 
r w* i ruan nuasufMht r„ I i?u U»k kn< ) i > » 1 bin miwf 
< i irpc *rca of the ski k liver nmisiu oil thuknis m mm'h 
a i h ^ ii measure iht tbsoiuk thutuuo of tV ml but u not 
i w ir'n'i. l loud o r top ind 1 iser f Inmost nxurs whi b m It tu 1 oil 
bo lints 11 k m mu mt [hub m tiled u N k'tkl !c 'lu fit U 
\l Ml bn tl tiw luirx SN ( Jll4(ta 


'he % k\ tin » i null b w\ vthuti a h xlmj; m.o fsr ikotsrd 
wr limussrd arnl Uk nxitarst oi n|vuhtw %nd lahhmmm of the 

otnnpmeni lot xwtk r uveaMornfctms atuhtihei nwvu > wu\i usr* 

are dtvtshed heUtls ol }H i ahN,niton jifi urhi M*d 
nvnvtuir vonu*M detnnnu tnonv .er aNo ^nen and some fuunv 
ptwbihfie* for tht appln uion ot Hu rqmpmrm au ouiloied Sod 

Jk. it min \\\\ uiiJ M uvtut at n poitioi t n \o\\ m *K * alitvuhou 

Hu <Um«i> lias K-en pau n>rd ami a lneikt fot iiv kOinmen ul 
m mid u tme is tannp nctioUatix! I .k 

^4lJkO 

rfu nm ul nn^ri pi intlnc of ihr rtnirtKimmi 'refer 

em r h eshwuiet ’ a useful uml Uw t umpiiriMUi ami har mnni#a 
lion of ninth Hull data in freshwater t hemhii v 

B M VMM K 1 (*hSS \ riion d Kt si jin S f rntir M i^tlehutjp* 
f u vomn it um t o* \n*i U i 1 hr f *ti\/n 100 | MM No mS ) 
i*>' n; 

In tin tonievt of inkling w (vsoi homnm/m^ t mooumtnuiipulds 
ifuHiu d tin i town Mound tfn world pinuuInU m die field ol 
tisiiunn in rl nudft <k nt *nuil\ ts i inettaul o prtvcn'ul for Ou 
rnnouli mi ion ol dn Out wl ts o pu st m mmi i n dn* form ol 
! um inn ( >r K \imp noon mil mu rpot tin us l Ml tart »cpu venied m 
du bum o' i u nu tu fmjn rpimt c* »ph din m»?ma1nnttinn i^adivl an 
irtfun sudheii ut»*ofn< " in pit a bn ii did imi < vim umc tint 
Xfijufi limuii) dn fu i t It rm m tut mu it» m* of u leinw< Irrvb 
u Hu \n pit hut ns linto I I Hf tpnnl o! Huial Uki wain 
u urn ik/4 i h uini du d >t i of u k n r»u »shw tk i ( ilisi us.s< d Mid 
Is up It M \ d< rut 0 11 tit 1 h I M lit 1 U I pirn j It * on \k p< tht » 

I s ft r » < m k ii I a 1 \\ n I in < it mr n or m I diou 
v h iu f i d limvo < t i m 11 i l bt !w mm f \ t old ta li ui dl>k k 
<tr t h ' j ojt,< m< 'toll It I'M) I j»tkfr,v MttJ t, litll^k ill 

u uiii n h s* tf oi ti\ \ I In m i' r hiuuts t wermavn 


W OPN 

MnnHnrliiH netwrrrk deslKn 1r» piovkli initial rltteillon id 
K r mi ruf u a ter c on rami n a f ion 

I H MF N \ R Pu Norfhu l 1 I iN i i<m Kit 1 1 md Vi i 1 

\ I \ \i rx ( H) md I vv \ hi \R r 

H , t f h\ < ur * \ h m of h I tJ U \ Ml, N * 'M 1 J 
\ m thotJ lor the d< si^r ivj < mot nonn^. n b d i p 'uk i i 

kid m ol ground a »u * < < nl iimui Mmu it i * » k di |vo n tu 

p *p<u d IV mt thnd itu of[Mir di 1 k \ si m it\ (r in v ir * v» it 

di< 1 n Pi\e m {w i i ks w hk b u uc non >id iior w ilfi o sjv * s ,xr 

t 1 obiuuvis Hu ifkdvsi 1 uucrti n * i f ( 1 i t> 
Mor ti ( iflfi x mill moil o* tMouodw ik r m nti i up t > p i i 1 h 

) St^ t a> wllifs .iKlMtlorJ Win dl IT M Of / j! t r l hi Ill'll 

I r mt ftonn^ lb ihi m mrm/ Minn f H pr i il 4 kUiimt 

* 4 ortiamm MM »e tk jmt fh uMnirrn/iiion o! (tit « l« I i/ » 

M ’ iMMiuhon tl itu IS mr d dOlf kt \ I tit' im 14 u h it ru t 

i S \ 

^5-0179* 

1 he IM capaiitanee prt»h<* for rneaxiiM merit of mmI wafer ton 
tent 

F J in AN 

hu'fiitt ft* Hutti/U’** ' IHR po* N IJS 

Vpp 

TV .k K'fopmcPT oi * portabu t> i < for 'ta mt ikirr rtn n 1 ot 
waicrtonfcni uving teapat Ham t proV dtsoibuf Ftr tipitpruis i 
measures the ettuIru an rp u tiatu e oM V u\ * trv t <»nt « ssiduta u*U 

pro|Cttinp from tht honour o* rhe ins*(oiri»*fi r uhnh o dm fix 
rdafed lo (he liteipi tru lonxunt IV ihmfi of nr oMrrmrnr m I’b 


01HI 

Hit im^Miiiamt of < l« mi nt sp« i iution ui water anahvlv > a 
plea for fur (her iiorMVaUwi\ 

I H f KIMMI 1 1 mu i i k im t itu md ! < M\ MM 

/ n m M (ii / w*u 4 i i i U t on\ ' O'H No ) 1 
1 ^ 

Ik fir urn nk t I it p i in * th ii it Mia mi mt * in w Mr i 
u » vs r < \ ['i >hi d t Im \ a w mi t ik im ttimi numb* i k y 
U f full ItM I Ml M i 111 H too if t I t U s< u ft tmpk V ol 

t i i J ;km mi i I m j, i oip ud «u dv o Mt n 

fa mid i i n jj Mn i v i rn n »r * to Ji k n mm iIhmi of 

o jmJi u 1 i i i u n i ti k n 11 1 id -» n \n , j*n t mdvsi 

■ i Ik ii* fki n id i 1 ir ^ } ii hi 1 H n d i v ! t i mom 

l| II J 1 l M j ' I r I | p M 1 t \ f 1 on UlOf u n I 

\ \ f / < ri I Mt a 4 fh | * it M'i d It f Mm ailpkm 
i it in t M(fii rtr i o' I i o lu'f mu ntam iku romtiOnn 

’I I UM | h ihi II I h t ’ h t 1 ( (i t (rfM1l»nr 

w oik: 

First diritafi m of fh« ratio i tra method lor rrsohUu: i«d 
dob ami thiruxanaU in hinarv mixtuus 

M MAP HM P ( MIK\ Mn. n t I hhimm J I 
MSP1IM R S U > Al ui A fi\RRHH>IRf %M U 
! a n / ftO 41, Nr / 4 i 1 r 

A v v fuk ii| 1 >1 m i trv ttv tb it i dr 11 kv|w d for rV ik U f no 
Mt# *t ot h n iiv mot nr f ' lodio m 3 d* m» x m m di po* rf vt Mson 
w k w tk t in , |v n tv » nt. w no »tm < ota < nif iimn bp 
I tit m ltu«l v i» hisob fi iik f os' 1 ri t Mi or of (tw r jlm «pt x (m n( 

> * ii/ md nn-fj (r u too it 1 PitAiTr (hr mums ta u/obx 
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droxaim aud and van^dtuml V } nurot ird fn Adogtrii 4M ‘tnoii}l 
methyl ammonium t Moncle) toluene solution ( a u hr anon graphs lor 
2 ¥ ug per ml of iodine and lor 2 h ug t>er ml ol I hun variate were 
established bv measuring the analytical signals Jt 17h nm lor srKline 
and at 400 0 nrn lot fhiot * malt There are Vi rrleicni c\ Spain 

95-0183 

Continuous-flow Hyskru for thr accural? determination of low 
corntnlnliorm of ammonium ktta uiing a ga*-permeabir 
poivUHrafhinnudhv lento tube decontaminatin' and an ammo¬ 
nia gON-fte nring tmmhrant electrode. 

H MAR A < Shiga i 'nivmuv i, and S MAISI MO'IO 
4mdvu l*m 119, No 8 I Hid 1842 

\ i ontmuouv Mow* system based on a constant dilution method is 
proposed Ini conxtiuUing a c alibtahou graph lor low t om imitations 
of ammonium tons in lake or purified wain without risk 4 ton 
rarmnahnn from atmosphetu ammonia Standard solutions were 
prepared by diluting a limned volume ol a standard ammonium 
t hfornic solution w uh iflowofultu pure water Irorn wha h icsulual 
immormim urns had hern previously removed as ammonia h\ pas 
sage through a gas permeable l r f I i lube dcconlamm tlor it pH ! n 
iiv using an ammonia gas sensing mernbratu electrode as detector 
thr mraoiuhlr t iinirntr.iBnn range was between 0 I s umbo) fx-r 
dm 1 Thr accuracy was within plus/minus O' per cent and the 
prn tsum for N independent determinations of 0 1 O' and 2 Oumol 
per dmi ammonium i hintide was in ffie range 0 K I 1 pci tent Ihc 
lesults from the analysis of Biwa lake I Japan) water are refiorted 
Japan 

95-0184 

How injection spec!ropbotoinetru determination of nitrite 

\ ( H At R \ SI \ i k ifii Duigav ah I mversilv lihilpuri and h 
k \I KM \ 

tahtniu 1994 41. No H P A P 7 9 

In this expenmi nl 4 mlroamlme whu h gave intensely yellow solu 
lions u> ddutt mutual acids irailed almost instant intoiisK with 
i tit t ire in audu media to give t colourless ptixltic t idem died is 
4 mhopheml dia/o cation Measurement ol decrease in leipenl 
voliMji i men Ml \ m a reversed How ni|e<tion m igent uijeclioni 
system was incorporated in a new name detei mmalmn pi net dure 
Ihc limit ol dokc t ion w as ' ug mink nitrogen pet litre Spcucs such 
i* loppcrtll) uid leadtlh which interfered with other spec fro 
photometric. procedure's did not it leu die proposed method I hi 
procedure was used to determine nitrite t otuemiahons m nttural 
w iters 
India 

95*0185 

( alalvtU spcUrophntofnetrk determination of nitrite using 
the c hlnropronitt/inehvdrogen peroxide redox reaction in au v - 
Ik tukl medium 

H I IAN(h\ iman.isfu I rmrisitv holu> M IW \ 1 Si kl and 1 
I 1 k \S>\VN \ 

vu./vw i^m itv, \o 9 :m :i r 

\ medunl toi the determination ol nitrite m w net is described the 
uidilrnn of tfdoropinma/me tmtuKhlomle bv hydrogen peroxide 
in inau'tn r nlunaln ac id mr dmm w is c lhdwrd bv mtnlc \bsor 
banco w is measured at *28 nm toi l minutes I he minimal absor 
banu c uned w ithm 2 4 minutes and w as proportional to the mime 
, omentraliou The ctU'Uv of audit media order ol addition of 
u agents icagern c onccntiatmns irauion ten»porutu r e and loreren 
urns were investigated Reagent * om mirations with tfK exception 


of chlmoprnma/tne hvdruhjoruk* h^3 little effect on the reaction 
IriUTtercme bv ironi (11 1 1 ouW be nmsked by ctxaiic aud aivd f-DFA 
l”h< calibration plot was tuw.a r to r 9 iMH# ng nitrate per ml The 
method was applied ti i th< cknermmauon ol nitrite in rain and river 

water Japan 


95-018* 

IHeihvl sulphide in North waters and wdtmenU. 

B NFT)WF l l <I ssrx t mverviiy ( okhrsten M T 
SHABBIER and k M H XRRISON 

/ i/u uinnr ( anti 'sht U St irm t I ( hU 39* No ^ ^09 2 I " l 

Three cruisev inideriak^fi under Ifir North Sea ( ommunrtv Research 
(hogtamnk during l¥X'i <X) were used to measure corurniralums of 
dimethyl sulphide <I)MS aid dime Ihv Isuiphoniopropuinatc 
nviSP) m tI k w iter i olumn im< Nrnom vedimem. u several stirs 
m the southern North sea Ihc question of whethn the sediments 
were sues of l)MS generation or auumulilum w is investigated 
< onerntr Utons ol both comfuiunds m thr water column wen* higher 
in summer Bottom i oik t mratums weir 1 orders of m igmtudc 
higher than those in the* w atei i olumn Rales of emission were slow 
Most deposited sulphur was rtwudi/ed before t mission or hut ltd 
There are 11 lelerences 1' K 


05.0187 

I am-volume microwave digestion of murine biological tissues 
for the measurement of irate ekunents 

S BAI 1 l\V |N (( anK*n i I mversilv Belcouneu A l 1 » M 

1)1 A k l K audU M \HI k 

Uuiiwt 1994 119, No X 1 1 (H pfU 

I oa volume i 7 ml i Teflon v^ sst is nul mu iow o i he mne wi r us d 
lor die digestion ol i manne biological tissues Xkl AfiOi t wu 
Usmm Doini I doglivh must U ml Ion 1 lofstct fu p it»»p uk V' n 
prior to thru s m ilvsis |nr tr u c i k mt ut*- usine <l mu atoum ibsnrp 
lion sjx ctronutry (I V\X o* t k vTrolhi tmal Homo ihsorptmn sjx\ 
uometrv il T \ < f ic t/c slued simples i i 0 I t vliv mass i and run k 
ic ul t ml) w i re pl.iv ( d m st n w topped Icfluri vessels md tnatc d bv 
ilhrct stage digestion pioudtut utilizing tun (xiwei oqm W \ toi 
lowed bv ndiued power i I *>0 JN» w (Jumtuali c tia'uno ol 
c oppeu zinc and c admium weis ohiauu J I rom the iimiicnlouiu 
mate n iK lolloping digestion at MX) W toi 2 it u utr s \\ Tot ^ 
mmuics irul 150 \\ lm 4*^ minutes usme min nil VustralU 


95-0188 

Performance iharacterisiits of get prolH*s used for measuring 
the chemistry of pore waters 

\N I> \ \ 1 SON »I liu isU r l muei’v i H /I I AN (, md (r 0* 

(iKIMI 

/ ;ji uou/or ntt.i S ( it n t A 7^ hn U>i\ (90.J 28, No 9 ! (>2 1 jhlj 
the us< id pokaxiylimwk gel probes m the UKasutenveni o! iron 
md mang.mi se in jvou w urns at sof'i milium tn u xniulion bv ddlo 
Mon equdihrition m thm him- u demumslr uc vi PcrlmmarKC c h ir 
Kteristus ten tfie procedure were txiihlixhcd Iromlf* and 
mang me sc i II > dd UiM'd tree h within Ihc gel m tlnx \K\\h if) 4 mm 
thick gel complete ecpidibration w tv ,h hicvrd m b minutes U was 
essential lor gels to be deox v gen vied prior lo deployment B expo 
sure lo au cxvecdcd I s seconds after this there was a risk ol 
overestimating iron Hit greatest limit to resolution was the imw. 
trom rvmox d lrom the sediment lo fixing m -1^ ntg the gel l ,K- 
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simcdUtmru* dr termi nation t>l organk ktnk trad and mtr 

run specks ttdn| HPIi\ 

K ( AMMANN 1 l mxcrsiut Munster* VI RORH M ami J 
RfTTMHi 

frr\truu\ Journal ttf ^tulMk til Chrmnm t 350, No 1 2 U\ 

% 4 

A reversed phase HPt C method lor ihe smuduru ^ho determination 
V S organa nunc lead and meaurv spcctrv it drswihed hosed on 
dcrisati/Aiinn with methyl thioghcolate and mdvsis < n a S u*r 
Hvpmtl ODS column (2Umx4 mm 1 d ) methanol and * m*k .k id 
puHn os mobile phase and l V detection a 1 nm TV Mil t 

*a*Jmon\ were optimized ! oi enrichment ot iJhc compounds from 
* aicr samples the completed 01 gams metallic species wm pn\ort 
undated on a Nuclecntl ( IK pu tolumn < mm v 4 inn id 
Ka overics ol “Mi 8ll per s enl were m Mined The Jeiei lion limn w o 
ru HU>0 ng per lure t,ermanv 


\luminium detection in water with ihroma/uml and a surfac 
Uni mixture as part of non-stop, continuous firm analvsis 

l I S WKANSklhl H Shot hrnko ( rmerviiv kits K V 

kupioNOV v indo v wn/HAim \ 

' un * >/ H itt'r ( krrmi/M ttru! h hn / n,\ idO* JX, V IW 

I 

\ mr'hod lor ih< detection nf iturrmmini m Vv <u r vonijimn*. < hn 
t/uro( ind » mixtuit ol suit Kl mis urn lp\ ndmmm Modi md 
Ml I'j using llow <n)ti*ion tmaKsis md xp<,v(inphotnrm m i li 
f Ixd flu hulk r was in kiiaicrniMim pH m Hsdruwlmmu 
sjlphilc md l In phenmihmJmc wire used 10 i hmirnii (hi mtlu 
n < f 1 1 nppt rfII) mJirnmllh Optical densiiv w is rm asun d »i hJP 
1 r Ihe metnod was MpiJ SO vumpks pi t h> md hn 1 1 Jr tchon 
inn i>Mi f|S up per ml for tlummimn l ktaint 


¥ 5 - 0191 

Pm one miration and voltamnielrk measurement ot silver! 1 1 
with a carbon paste electrode modified with 2,<Mkhloro-l JO 
phenanthrohne-surrac lant 

s S Ml \ \( 1 Kimm ! fiiurMi'i ( h urgdi t / ( * I If N l! ! 

I I H M I IN md k 0 \ I 
\tt,thM ld<M 119, No H IhSd !K(«: 

I hi bihiviour ol v 'tN>m pisti Mivtrodi m sldf « ^ I 4 Mk 

hlo*o 1 Hi pbnunllwoliru was studied whi ri om 1 ' 1<u tin pru >rt 
< ntr Hum and volt wuntlta dfltrmin mon of miu ri I (>n w ou vs m f 
\surlu.lintw o also imnrporaUd into the 1 jrNm p isir muiuic I hi 
Its tusk was jbl* 10 hmd s Iver urns ^lurnu dlv md i ivi \ he Pei 
volummetfu r espimvr (or mIvci ihm did f»rdmrrv uiikm p f vn 
t UMrinfcs The prepar ition and reru w,j| of modified 1 inlriwk ' md 
optimal anahiic.il conditions are discussed («oldi I * ions mft rh u d 
in the determm >lion of sdvuU ‘ ions while man, elk Hi ,uuj alk iIum 
earth mtuJ ions and common imom did run mterku I tlM h»id 
' stesses of irtvnilMl lopperdh and Kadllf wen tt«ur«Hd fht 
eleurosic res|Tonvt w is churatten/ed w ilh rcsjx« i lo p ish composi 
non prccontcntration hn>c sdvrr'l«lontcniranon md f rprodm ihd 

iiv fhe method showcdgiMxl line intv for 0 K nmol pt r hin <» v urrwu 

per furr sdvcrdi m nitric acid medium Rtvulo for whit 

samples were m good agreenrveni w-th those ohtiiioed hv ciro 
photometric method i hiiu 


t oicnimetrii method for the determinaUim of vanadium with 
tatink acid in water and oils 

1 HUSt H si kRAI ; \ alriK ia l mst,tMtx Huifcsiiiot and M 

BOSCH MORU 1 

f ttafuu* Jttttm** rf \*njy ti, li d hrmmr\ 1004 34^, Vp I (M l 

-* ^ 2 \ 

I enriu jsui t nveJ 4s » compkvmg u Agent U torn t solouied 

re as ivn postuvt with v madiuni Hu teas hon pmduct w as sp;amn 1 
tiuls c\tiuted into 1 jh m mol 1*' ilk jucsoue of asatmnu smfa. 
t ml 4 pet i eh! 1 < istpsndirnum chlotidei llir absoibatwe ol the 
\ uiosliurt sotnpkv w »\ mr jisuix 1 h mn ig emst u blank »te tnd 
m ’he onu wa\ 1 his method wo sin»1 tsfnlk applied u> u\r 
durrmmaiioo o| nan U m k M0 ng \w mlt ol vanadium in r.atuuU 
w itc rs w uhout tin po 1 om t ntr it ion step It is n also used to dele* 
mm< v midiun be jow 1 mj^ jvi gj, m 1 dibit oils and prttoiruin 
pit siut is Hm hast ion of Mriniv v> »*1 with santduun rsciuurd « 
n a lion time of ** minutes u unm li mpm ituo looln uneipnhbrmn 
Onu c\U u. .ed mio otpanu solvent itu ibsothatuc o( liw v inadmm 
toiupfd wjs m ihli lot ai ii *vt *k> h loan III 1 pOHitaid Oh most 
xigmiu im iniufMi iiu ai h sc Is iIvom Mb p ( 0*0 mi and »h 
iimn 11 w is nui mi\ h iim nl 1 (Hu oriti nttatinn sli p fm \ ma 
hum (liquid liquid tviiiM with K hsdftVHNcpiinolirk in I Iks 
mo' Spain 

VMHVl 

spikiatioit of thromium in ihe wash nater from a tamien 

K S)1 IN 1 11 hnisMn I m s * 1 wUi ( l mohal /Mlt r it Id» and t < 

Ni MW I m 

/ u luma l up 11 t \» ii hitnntp\ (OU 4 ICO, l/T ( K 

1 ' 

< tuonminu \ I is 11 oh tom dim Min»mium< Ilh t hnurmimillh 
t nmol p os ihfuu^ h t Ml mi mb' mi s Im t msc ol ils si thir lodralr 
Vn anils Util simp wo di u lopul md ipplird lo 1 t min 1 > 
w ou w m i simple f Ik tfnnmiii udminm 1 ipai its and i hio 
umim HI tormnuiilu impuswin di trimmed ( hinomim s|>e 
us win i p uifrd * 1 ion fSfliiripi liquid liquid cvliudon 
ullnlihMlioi itid h diiu iIhui Hu 1 hfommm Vh spri ms writ 
unst ihli u\ both w »s 1 w ii< t ' imp! v Musi ol tlu » htommmiIlh w o 
j'sov ill d with mu omok ul u (urtu k Most ol iht ihronimm 
tonld Ik opocipiMud will lrnu h\ hosidt md ilurmmum h\ 
do Kuk (rmntiin 

^ 0IM4 

( alalvtk s(mIrofloonmc trie deli rioination nl copper using 
aerial oxidation of ascorbic acuf In the presrmi of o-phenvir* 
rirdUmim 

N K A Vv \M BO > im m oti l mm ih k< fu 1 H k A f O md 
M IW \!\l kl 

* PO i llV,Va i Ml'l M 

\ me (bo 4 tin thi U n imm iimn ol \ opfx 1 m w m t is dt u tiIkm! tt on d 
01 lli< ^ opfh r 1 il i 1 v s d k ri d os i 1 ilion of 1 ih Ofbic 41 ul lo delis 
•misiothu Kid tn 1 I tuoi oik 1 1 u dckMmn u nm wm n if ion at 
b(i urn ol qninnfc mra dcruitivcv lorintdb^ the sui 1 smm 0 u 
tnu ot dt hv li n im ort>i< aid with phe »»v lc m d» iinifK I hr Jm»m 
nee nk list « w o projuutn>n ti to thi squ*n of tto n uimnomc m 
ihr mile d re 11 mm it pH h k md ( l hi 1 dduahori plot w js Imr ir 
lief 0 K up i opp< 1 (h i mo f he h 1 i*ivc \i md ml d* v 1 mon w ,0 v 
• nil lot drt» rmirialtom ot 4 up topper }H i Inn fhc drtution knot 
w s- (Wtf» ug p j turf Innrlmno hunt rn« r< u'vdh ihromtomAh 
ton IV and v m idmmi V j otohiibU H * H* tig pc r hire lull 1 ter 
n< kort n 1 fii 111 j op l MX 1 ug p 1 Hire 10 J iroftffh up In uy 
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per line *4* eliminated by the addition of sodium mirite The method 
was applied to the determination of topper m river and ram water 
samples Japan 

nm n 

Voltammetry of copper dkthvldithimarbarnaU* In toluene and 
iMuctKf bawd solvents development of a solvent extraction- 
At ripping method for the determination of copper using ini- 
crodtalc eketrodes. 

J fl SAVlY)Sfl i Trohe l ruvernty Bundoum VV > A M 
HON'D i MO( AK and l J ( AKDWI LI 
AmiUtt(ul ( hrmt\tr\ IW4 66, No I l IbDi |*M(l 
As a pi cluck* to the achievement ol analytically idea! voltammetry in 
toluene voltaimwuin studies of the oxidation and reduction ol 
copper dicth\klithiiH.arhamatr < npperuJcdii t? weir undertaken m 
toluene containing He x4N( K14 oi HrxiNTf 6 as elec trulyic using 
i nnventional and run to sized platinum disk elec trodev This system 
gave reversible and well behaved Hrc ton hermcal responses in other 
nonaejueous solvents In toluene these ela tfothenm al processes 
were ako reversible despite ihr insolubility of the t harped prodtn ts 
Near ideal steady stale revnsiblr soltarrimeirv was possible at am 
burn! tnnperaUires using IM urn diameter disk runroelrcirodes arid 
the addition ol at least It 0A VI Hcx4N< KM or Hrx4NLT 1, V)per cent 
< v / v i .u clone ot 40 pu cent fW\) acetonitrile Hie theoretic alls 
rupee led peak tyf** response was obtained in puu* toluene under 
i otuliftons ol ir yc 11 1 vnliammrtrv using a I mm tJiarnrici platinum 
disk working electrode an elrctiolyle i oih eniiation of IM ami a 
temperature ol Nk Howevei these conditions war not alliaiuvt* 

I oi the di v<r lopmeni ot an dytu aj methods lor c nfiyx* i determination 
I he mu foelet trode measurements under steady state conditions 
wete ptefeitcd m the analytic il sense ( uthodu stripping voltam 
mctiy tt’SV) was stnfabh lor th» determination ol copper as tlie 
diethyIdithux arbamale complex since adsorption ol the cop 
pendedli D plus < ornplex cx c lined on the Hoc Irode surlac c Solvent 
c sir action ot aqurous c opjwrrt II nnlo lotuene c ouplrd with C SV at \ 
mu tmhvk elec trodc would provide a simple method lor the sensitive 
detrimunition of copper m watrt samples Australia 

1MI|% 

Determination of /Ini’ In scmwuUt using flow Injec tion analysis 
with n»ioriinctrk detection 

J I V )W It Kl 'Vlos>| a mime Mamie I ahoratoncs t dd i K 
S JOHNSON K II IOAII \ A I I ROD and S It 
I It HI KMW 

*\ruthtimt i htmutn 66 , No I" 1 2 7 L 1 2MK 

A (low mjec lion analysis i f IA » s\ stem is drM. nhed lor the detruni 
nation ol one mseawalei Die system un oiporated an m line cation 
exchange column to separate nnc from miertcnmt alk lime earth 
metals (calcium magnesium barium) and toenttcenirute /int lrt>m 
seawater f he organic ligand pan nml 8 atmnnqumohnr (pi AQ) 
was used to loriu a fluorescent complex with /me the fluorescence 
being measured with a thus through tLiorcuneler lho fluorescence 
signil was linearf> related to tin. /me tom nitration Die detection 
Itmil was 0 l uM lor a 4 4 ml s imple I he precision based on the 
replicate .malv sis ot samples spiked wrth I DiM/mc was plusmnmis 
f> pet tern the analysis time list a single sample was e* minutes 
Method validation was achieved using standard seawater irlerrtKe 
samples tC ASS 2 and NASS 2) (hits cadmium interfered Mibstun 
balk at 10 limes rts normal scawatei c one enttiUion t odmium inter 
ten nee was minimal m open ocean surface w v *r\ because the signal 
from I he pic. o mo hit levels ol this metal w as below the detec turn limit 
ot this s>stern l W 
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Development of an automated lech tuque fur the speciatkm of 
arxenk using How injection hydride generation atomic absorp¬ 
tion spectrometry (FbH(i*AAS). 

T R Rl'DhtKarKnihcl jndH PI C'HIJ T 

h texenmi Journal of Analxiuat (hemiun 350, No i/2, 44 

4H 

An automated method for the ikicrnummon of arsenic and (arv 
mc(V)» arsenous aud j arsenic!Ill) mtmomethx larsomc. aud 
(MM A A) and dimcthylarsiniL <h hJ f{)MAA) was developed using 
flow infection hvdruir generation atomic absorption speuroroern 
file behaviour ol the different spec ics m hviiriKhlorn nitric oxalic 
acetic and tartaric aucJ was evaluated A 4 step scheme iv proposed 
4 moi hviirtH hlonc ac id per hire tor the determination ot arsenic! HI t 
0 IPS rnol hvdrtKhlonc aud jx*r litre with potassium permanganate 
for the determination ol DM A A and MM A A 0 02 A mo! hvdrtK. hlo 
rtt acid per litre with potassium permanganate ol utmpmed signals 
ot MMAA and DM A A by diftercnt sensitivity and 0 8* mol tanarn 
uid per lure with (soussumi permanganate tor t)ie determination ot 
all 4 vfiec ics ITie detrction limits for all 4 speors were ODD ny» 
fxn ml There atr 4S referciues (krmans 

95-U198 

De termiiutlnn of total arsenic and special ion of arscno-TH* 
tuine in murine fish hv means of reuetiun - headspace gas i hrm 
mutttgraphv utiliimg naim-mui/ation detection and element 
s|>eein< spettrometric detection. 

I HA1 LIN «Suable lies \ eteririarumrrs'K huues imt fur I isc he 
und 1 1 sc hvv arrn ( udmrni R KRt Si and H \ Rt SMI 
F rt vr fuu i Journal o( XnatUuuii hrouvfn !**<)4 350. No I 2 l ' \ 
(>( 

M anuc oigamsmv are charactervc'J hv i *\Uiivcl> higt» arsenic 
content,l Ibugpcrgi 1 lit biosynthesis andioxictiloes ol irseroK 
tame an orcMim form of .iivcrm aic outlined A method lor the 
determination ol afsenohrtaim ark! told af^emc m marine Icmh) o 
pio|H>sed total a/suitv was determined by hy dndi s follow m^rrm 
ci.ili/itmn XisenobcM line was deirrnunid hy extraction with 
waleomethanold hlorotorm mmer di/alum with nunc perchloric 
md sulphuric .kid mdtkUilspuc t using flattie loni/aliop drlfv 
non Arsc*nohtMaine recoveries ot creater than pet cent uut 
.khieved (rcnnunv 


^5dUW 

S|Hkmturn oi cadmium in seawater * a direct voliammelric up- 
prnmh 

l II! t VII KN (Allred Wccrenel Institute Ir»r ISuar and Marine 

Rescanh Hrcmerhavent 

fimmiuy h unua o f \no/\;u at ( lurrusjn 1 UM4 350. No b2 t>2 
h’ 

Seawater samples from die Ndantic ck can wne anaKsrd Ini cad 
mium using ddlcrnilial pulse anodic stripping voltammetn ITit 
working electrode w as made ot % lass v c arhon material thcrclcrnue 
cIccIumJc was sihrifsiKcr chloride and ibe’ auxiliary electrode was 
pluliminvpiitasMum chlondt* The ciukhmcnt lime was 2U AO mm 
utes and the voltage range was minus ID# V ti> minus ft l \ Two 
different cadrnuun spec tes cmdd be* diltcrentuied m itn* volunrtmo 
grams l>icsc were tdentdicd bs l V irradiation cxfxruncms as an 
i not game and an organic form Atlantic ocean surface seawater 
normally contained 2 4 ng organically < omplexed c^Kirruum per kg 
and no detectable morganu cadmium However in jeorne areas up to 
14 ng inorganic cadmium per kg was »»b\crscd I nor game cadmtuni 
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level* with depth The Hogcovbcmiud cvcte of cadmium 

in the cHrcan o dr Mimed IVor are W referem e* (^nvuui^ 

95*0200 

Drtrnndatttlofi of antimony in waste water with ( hromiururoi 
S b\ beta-correcttcwi spectroplmtornetrv 

H ^ (#40 fHujtbn Ermronmcnul Monitoring f roue Anhui, 
ami V b ZHANG 

Amihu I'm lt9.No*> 2)00 2111 

Xtoe determination of trace amounts ot .inn mom in wastewater wav 
■studied hv hru vwntiun spectrophotometry umh^ the itarnon 
between antimony and ('hmmA/tirol S m pH A h buffer soUitmn 
Bee/ s law- was obeyed Across the vorKcMratmn range B 1 mp 
trioimm\HIJ per litre The relative standard dev ration w a*, losv than 
5 1 pc? vent and ihc reemers wav 02 IBM per vem The detection 
unit was 0 IHIO rn^ per litre- C hina 

05-0201 

Ihflerminalioti of barium In waters hi tungsten coil elet ~ 
trothrrmal atomic absorption spectrometry. 

\1 M SII V A r Institute) dc bmv a r (Jut mu. a dr Sao< .ulus' R B 
SUVA f i KBIT, 1 A NORRK.A and H BbRNlM 
f m*rut( itf \ftitl\tu tti Aiomn Sf^rt thtmtfn 1004 9, No b HU 
>t K 

I b* «uu ibiht> oi IMlVN UJiipMcn voiiv as aioin'/crs for the vlrlctm 
M iium o' hamim m naiur.il waters by dec hnthrrma! aiomit abwrp 
i n spMinmetrv (fTAASt w.i, es Boated Ihc thermal imminent 
>1 the maUneal sample was L.irrird out in 41 seconds a lOul sample 
oihim< brine used toi barium determinations m waters in ihe )b 75u 
pc ' me* with good pre* tsron (relaltvr standard deviation less than ' 
,vr 'in* A combination of hydrogen and arcon was used as pmge 
\ n I tv nmgMeiu od had a Idetnnc o( op to 4U0 tumps mdOM M 

f er i id Inlerarue levels op In H(KKi ng tor potassium up 

( o s^iein, ! BBO rig lor nngrn vium IB ng for < akiurn and UM 4 lor 
Mu niMm were found h»r the aiomi/ahon of 7 on pg ol Innum I arprr 
othuu is ol < all. turn were prevented Irorn infeMi imp h, the iddrtton 
a/ I 1H A 1 hr detection Jijtiii tor haoum was 2 pp and ttu 1 har.n 
fh ii' miss was 1 h p^. International 

05 11202 

VfkrO'detiTrniiialion of gold rising S-odihhu vlairtaldido dr 
hvdra/om\ 

\t \ kABIl i Mansottia l inversus i S f CdlA/'V VI A 
M< >M M V and 4 A M AS\1> 

^ fi w f, <<e lourrtiii t \ruil\lu tit ( htwnfn 1^/4 A*tV, \n IBM 1 

’ "’M. 

^ rrisfdurr n proposed tor thr flotation and r nutii dciernniuitinn 
{k* '-vJ III asinjti \ is mo.nsl ivriaUWivdi rodri^om 4 '< s \H» 

1 s \H torrried 1 blue 1 to 1 complex with eoldtllh a* pH ' n 
\hsorhamc of Ihc poidt 111 * < *\ AH sv stc*m iru rra^rd wuh mtieasm^ 
n* teem vnncenirattnn due t<^ tfk‘ shift of the 1 ' equihhmmi m fas nut of 
Uw," complex Maxima! ahvortiam e was oiitairied with equimolar 
imounts ot jeoUIrllli ainl ( >AM A }0 told motor excess, of ( \ AH 
was used io ensure complete reaction Maximal absorham r wa* 
r »Namcd alter 7 mmufev instantaneous)* bs adding 1 '< mrrwt! phos 
plnuk aud m hy heating to Beer s ijw wav tsbesed th« 
fjoidi III 1 concentration range 1 HI ppm with a molar absorptivity of 
HKiO feres per mot (m at SCO nm Mans commrm anions and cations 
were tolerated in amounts 2BO times that of gokliMH PlaitmimClV * 
and p.dhkiiumi III > iruerfcremes evert at k»w levels were climmaicd 
bv adding tranS' I 2*diiimin(Kvv lohcxane N N N N lefraaveln 
41 id ilX^TAt Maximal Ocviabilify fvr vent of gold/If!» was 


avhicvcd m the pH range 4 b V niaatum was enhanced by reusing 
the temperatuie io VM' Results for the anaKso of goUhlll«in sp»in1 
veaw ater arnl mer w atei samples w ere in good agreenvrm w nb those 
obtained using atomiv absorption sfsrvitomelrs 1 AAV Hesovrtiev 
were near qinu^unve and the relator snuuUid vies rat too wa> 1 a 2 
tvr vent fCftxpf 


95-0203 

\ nmel derisiiti/4i(ion pmedurr for inorKunii memsnt H i 
for HP) (' 

U f ABHRI (HnivciMiadt BtdogmB muM TKOMHINI 
( bromdiovf 4 i/>hi<* 1094 39, No U4 24b 24K 
Slmmg a 2 phase Ksstem of aqmous mnujuvHi^ vhlornk unmimai 
k onv miration examined 7 og pet htir t v out lining ssMlumi hvdnvxide 
aruJ sosiuim vhlondr and a du hloioruetlmne solution of pfsemliive 
(vltnc lor { h) minutes afforded diphmvlefhvnslmetvuty quantUa 
toelv This mrrvurv dniv.itnr* was diteiBv tsuavird mto Hit 
org.miv phase and rtfr. tor Jv ,mats sod hv higfi jmTotuiatue liquid 
thiomafographv HIPI ( wuti I \ deuntmn Ihr i ahbi.iturn v 111 vr 
was linen over x orders ol m igmiudr r ft 02 'Bing pci litre \ and the 
drin non limn wasB 1 rip men un lovndvdw applu abilth oltlio 
meth nJologv 10 real samples a vi \ ot pudtmirtarv tests on ibr efU\ 1 
of potential mierfuinp mro uop/vitlh /irhiffi ladmminHfj and 
had Um writ 1 amrd out Ihcvt metaK at 20 rug pit litre did hot 
attest du denomination of meatus at a sum.miration of 1)2 mg pci 
hire However the presentf of < yvtntw iul hiruk-r the InritHiimti of 
dipltcnv Irthvm Imerunv but tho intrrfitrinr was overcome tn more 
dk dim (oiuhtKim fhiti are pnsenud tor the analvsiv ol mrtvurv 
innatiinl waters nap lake and seawain ) I du water am)pariu ulailV 
veawatn rnpiua! a slighi muldu at ton of the work up pun mime 
who h v onsotedot at uldv mg w ith at em n id (before r xtr.Kting w oh 
duMouirnrthuH ) untiltlu wink pimpriaiv of alkahor rarthhsdrok 
ide dissoiMd Bills 


954)204 

Mi rcurs u ullng in Miifwu wntersund in the wtniospherv - 
spc-Hpx aruihsis for the invisiigation of trarisbrnimfion «nd 
Bmisport propriilcs of mervurs 

R IMINttHAtSrfiKSSkr sfMti h f t mo * ir < stliii ht > H 
HIN H I \\ ANN mid l< l> Wll hi S 

ir/uru m ftmnuii oMuo/n'i nI ( ht r*mfr t tool 350, No 1'2 M 
20 

A melltod tot tin deu nmnalion ol hm i< t»rs 5r i Mdid and liquid 
-amph v nong Hfl ( imiph d to an atnmn noon si r m r *pct tiornt 
trv MS o dt m nfv'd Sid'tntnt Mrnple' wen uu abated wtdi . 

1 nr lie hjiiU 1 < iirai ltd w ith Momliifm and Ih# dttfn/om rnmurv 
vomplnes wen nmowd wish sodium rnintr volution fhr or 
pifomi nmnh wrrebaik cxiMutcd wit) siwliurn flunvidphatr solu 
non and aminomum Jiruii ^ ater samples wr*rr mnidiml with 
hulrothloru a< id < xtrar trd w qh tolm ru* and Ku k exir.it red w rlh 
fhiosulphan f hr samples were analysed <m a A um Oirrmnpher 
R! > In v ofurrm « 2B vm > I mm 1 d r with a guard column (10 rntn * 
1 mm 1 d t a ntnhik phase* of mrthano! and wijtn f Hi 70> 2 mcr 
< jpocthanni and ammonium at run* total ga%r«mt men ury was 
collcttrd ori gold voateti glaw bath ami iinalysed bv void va/NMit 
atimm llunrrviriitr spcvUnstopy fhrse rncifiodv were used to 
analvM* water and vc<limcn< from the blfve over and air samples from 
Ciermans and Irrurui fhe UN- over showed drslmit hot s{XiY s of 
rorruiry and methyl mercury coriummaliofi time 10 (he mouths ol 
the MuhCe riser ami S.ule over ftcrmtim 
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95-0*05 

FWm Injection polrnttelrii and vnllamroetrtv stripping 
analysis losing a diaiyid* nwmhrane covered mercury film elec¬ 
trode. 

) H AI.DS7AM (Ohm University Alberts#, D f KING and H 
f> DEWAIJ) 

Anahit, 1W4 110, Nr. H 1HI * fHIK 

A cellulose It km dale f(*f At dialysis membrane mercury him elci 
trode ((’M-Mfi.i wm incorporated mu> a mmimiom llowr system 
for ibc determination of lead in cnvirf.nmcnr.il and i finical samples 
Thus # orrunen tally available (*7 A dialysis membranes were sc 
lured to a glassy carbon disk electrode using a Plexiglas v ap m ,\ 
wall jet How cell f low injanon square wave anodic stripping v»>l 
uunmeiry (AS V t and how tnjet lion potent lomrtru stripping analysis 
(II PSA) sc ere used in determine low ppb levels ol lend in tap nvri 
and seawaters H PSA was also rttci live lor urine and whole blood 
sample matrii es lead was ilctn mined m certified whole blood 
samples ( I MH pph) with a pm isiuri of HI f. pn i ent and a acturax y 
ol 4 91 (x*r cent 1 fnr analysis time was h minute per sample llie 
advantage or the TM Ml f over other polymer modified electrodes 
wj’ that a polymer tasting slept dillnult to perform reproduc ibU) 
w a< not involved I he i I PSA re. limifue ottered the potential lor 
held poriahk application'. I hem are 4^ reterem es l .S.A, 

95-020* 

An on line method for the deter mination of lend ami lead Iso¬ 
tope ratios In fresh ami valine waters In Inductively coupled 
plasma mass spectrometry. 

I IIAI l( / i National RrscaK h t omn il ot ( an.ida Ottawa Oni i 
I W M I AM anil I W MO Akf N 
S fuu inu hunt i n tn HJ94 49H, No > (id f»4 

A previously rcporicd K P MS ntf’lhml lor the determination ol lead 
and other tiai c elements in sea wait i w.o examined fnt its suit ability 
in the on line determination ot lead isotope r ilios ' lead 20f»/lcad ?H ’ 
ami lead 207/lcad 7DK1 I he method was bast'd on the separation ol 
trail' elements ol mtcirst hom seaw an by adsorption on a small 
ioluntu ol mIk a immobilized K hvdioxyqumohiu followed by their 
irmnv >il with a small v o limit* ol ai nl ha muoduc lion to i Ik M P MS 
instrument A detection limit ol 0 0 ng }vi litre tor total lead »^ ml 
samplr t w as ac Inrv ed piniMon n| isotope ratio data w as 0 2 H 'per 
\ rut f relative standard dev lalion) at a lead c oruenluhon ol I ug per 
lilie and was bene, than 2 jvi sent at lead concentration* heiwciti 
Hi 4H rie (vi lilri in seawater i cililicd lefeirni e materials f ( KMi 
I iweai h ol tlu* l ( RM fSI Rs 7 N VSS < and N ASS 41 i cammed 
measured p»ev iMon was verv c lose io the limit piwlu led b\ counting 
statistics One limitation ol tho method was us inability to piovide 
os. ltd mloonalion loi lead 201 the abundance ol wtn< h is love 
for measurement by this method lor which only a few seconds of 
data ai qmsihnti time w as as ailable bee 111 * 1 ’ ol the transient nahue ol 
the signal Panada 

95-0307 

Examination ol the different proxedum] steps in the rletrr ml- 
nation of orgumitln uMTtpoundx in water samples. 

k HPNGM ANN / Philipps I mversiiai Mnhmgi l k(VHK and 
B NilOMAkt 

h re crmiwo hmnuti of* 'Ha/\ Us »d t hemn/ry IW4 MV, \« > I? K*S 
SH> 

With a v lew to the development ol a standardized analytic ai mrlhod 
lor Ihe identdic ahon and determination id dK' ddlrrcnt orgammn 
i.om(xHiiKK at cofxentratums in the range S SOOngtnganoilnspec ics 

HypS) |vi litre waioi live diHcrerit steps in the [>IN ifVntHhe 


tndudfwr Ntarrn) pnxedun? were examined using j gas chrom-itog- 
iaph>/mass spectrometry iOO-MSi system llwr DIN procedure in 
solves cxtraUu.n ol the oiganohn compounds from «Kidtfied 
samples by trrrpolonc/hexane. rkrnati/atron with the Gngnard rr 
agent mpcmylmagnesium bromide, purification by w>hd phatve cx^ 
traction and determination after solvent evaporation The stability of 
ihe analytes in the samples, the extraction and chromatographis 
purificattnn steps, and a possible evaporation of nrganohn corn 
pounds were studied using CX‘ MS The proposed f>IN-procedure 
was a reliable methexi when the diffcrem parameters in the procc 
dural steps were strictly observed Extraction yields were unproved 
(monoalky Inn species irx hided > by the use of N N-dicthyldilhiocar- 
bamatc as the i omplexing agent Only Josses of hut) Inn compounds 
rx curred during the solvent evaluation step fvermany 

V5-O208 

Orgunotins: their analysis and assessment in the Fib*' river 
system, northern Germany. 

K l) W'tLKI.N rCiKSS Rrscarch C enter (ieesthacht) l 
kl UAU A, and I JANT/EN 

t mrHtiH fintmuf of Aruil wn ai ( hrmt\!r\ 1994 350, No \fZ. 

K4 

Method* for the delunmumon ol organotms m sediment samples are 
reviewed A new method basts! on demutizution with sodium 
telr*ieihvlhof,iif and t#( A AS is compared with the standard extras 
turn method using hexane and irnpnlune A table ol the JeUMion 
limits obtained uxme different i hromatogiaplm methods and detec 
non methods is iru luded Hamburg harbour sediments were an i/v sed 
by (»( A \S with denvah/ation vmti sodium tetincthslhorate o t 
extraifion with hex inedroyndimr Three patterns were observed 
im high , oricentratnms ot tnhuislnn compared wuh othn or 
ganolms higher com riiiiauo/o i»l tnbuiv Itm than letiahutvlun sum 
lar or highei comentialums ol fetiabuiyllm than mhutyltm 1‘hese 
ddleienl patterns weie explained bv dillerent souoes and the dv'e 
radahon ol or gam Min touifKiunds All organotins were iound in a 
liarisci t ol the I llx‘ river I he highest. oru entraiioiis of the lnhuiv i 
and tefrabutvUin were found m a inbutary ol the t 1U river the Muldi 
rivei with coutcniratioris ot 2 7 and 14 mg fxa kg rrspcdivels 
()rganoim distnhiitions were mluieru ed by ship paint* arid industoa! 
emissions I hert are 4fwi fereru e* (iermnin 

V5-M2(N 

Vulomated detenninutmn of weakly audit and basic pidlnl 
unis in surfate water bv on-line rleeirndialvsis sample Ireai* 
rnenl and column liquid chromatography 

M (« M < »kOI Nt \\ I C d N Tree I m versus Aimterdam» N t 

van de ME.RHt l . I SLOHODMk. H l IN( 1I MAN and 1 A 1 
HkiNKM AN 

'\ru.!wt 1994 UM, No K r*x 

I he application of eleitriMlialvsis sample treatnK'nt (IDISl i to the 
selective erirn hment of weak avid* and bases horn surtaxc waters 
pruvr to then irialssishv liquid chromatography ild t is described 
The influence of several system parameters such as electrical poten 
Ual donoi How rate sample volume and pxsre s./c ol the separation 
memhrane on the ennehmenl ethuenev and oi\ the removal ot 
interfering matrix components was evaluated The chest of a pH shut 
taking place m the sample during derirodulvsis was also studied 
ArnlifK was used as a model compound tweak base t lor these studies 
TV completely automated pnxrdurc allowed a 7-lt) fold sclettive 
enrivhment of several andiiK's aiul seseral chlorinated phenow acids 
tiom surface water )7S0 uh within 25 minutes bv applying a donoi 
flow rare ot SO id per rmnuie and a potential of 7 S.|() Vc>lts A 
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vcparamm membrane with a * * kl>a pon k sue eliminated matrix 
cifloci* l/xn\g ir wtih l \ detection, detection bmuv tor all avnt 
pounds viudtfd were m the range U 5-^ 0 op per Iwr Neilirriamh 


<>5-0210 

Xmperotmtric determination of V-nitrtwa mines in aqueous so¬ 
lution at an electrode coated with a ruthenium-based tnor- 
gatik puHnirr. 

\V MOKSKI < Miami lmvmm Oxford Obion and i A l 0\ 

4 fun!\(h &t ( ho/tu\tr~\ HW4 Mx, No 1 2^^ J ? "* 4 

V method was developed h>i the direu drunk hemic.d detrnrui \ 
f,on ot v mlTmammev employing oxidation ot these aruhtes while 
noulmg the mtnlrrrrur irnm dissolved oxvjren l Kmc ration ot 
volutions was not neccssjrv Thin lHe diffusion homed claim 
huiinnl oxidation of N nnroxarwno m an aqurocn pH > S NJh r 
w e achieved at a claxxx car hone In tunic loaled with a Mm of mixed 
v ihrk\ ruthenium oxides that war stabilized hv «, vano cross links 
MV Kid‘N i Ttu process wav carried out at a potential ot \ 0>s \ 
cmio vdvrr/siKcr chlonde in ^ M sodium ihioridr where rmh< 
uuiwNh was the electron trailsler irirdiatni in the him The 
.a,Rut N MntrxMlr was used in a pulnuioxlatu ampemmetru dcici 
m opart ol a How mjcx lion ariaU vis * H \ i Inch per I oi man* < liquid 
i h» an t'ngraphv i HPI C‘ 'Wtrni tor tht separation and deternnna 
or o, H'seMi mtiosarninev { snip HIM, ( uah i( IK* uliiinn tin 
1 n i non Imm lot V nnmsodi n props I unine *WOKA i wax IIIn\1 
cut * i ilihranon iar\t linear m tfu range Mi nM I tiM I hi 
« la? v < /and nd deviation i KM) i ot * rcpluatc samples nt OK uM 
NM>p \ wax 2 per uoil this 'tirilunJ eliminated the need tor iin 
mi t a ,h mdo/ hum) step m the analv is ot these v /impounds 
1S\ 


VMI2I1 

fbi-line truce cnrlihmenl - column liquid chnumit item pin of 
polar pollutants in surface water using hifumtional mem- 
hr«me bused extraction-disk i arlridpcs 

I H R v in de* \N Al 'tree! imrrsm \noq a Mlaiii 1 K 
HKOIVWK II MNUMAN and l \ I BRINKMAN 

'hm 0104 J9, V, M 2 0 :4^ 

( it on i xi lunyr wav usi d uu om^ination wi(M i k moddn d mIh i 
' imfu.ni i xtrachnn disks t> n hua ih xanub mr'«e i m n hrm nt 
# i> uln hasn mul neutral v (impounds m surface w,net samples the 
ms One it itc enruhrnem devue vonsisn <1 of a qH'iulh lorntniulrd 
’ ddc 1 containing boih ( iK and l alum rxihtnpi disks s ipahlc nt 
h '(dint; up to 2 disks di v mm thu kness and 4 h min diameiei i 1 hi 
’ “h.oiiuit o) th^s hitjikiional memhram t xn at lion disk carl snipe 
* o stikifcd with ptimmUr refer cm c to the mllocm c ot u rnperature 
lunrip anuhtc dcscMption l>csorpuon ot ihc i*irtTidpc vi,i, a? « le 
oiled tcmperalure using reversed phasr gradient elution Dt*lr firm 
wav (xMformcd w nh a ilnnk* arras I V uhsorHarke k*tntor Keloie 
* r Kf enru hirn^nt of 2< ♦ mi ot sutfai c w jter t(?H 4 1 vuluurr ions ack 
o k mimed tnmjthe sampie hs prtx ipitalion with <o,dn and fhct<i-ln 
arniMual proxcdurc was valnlated h> niciswmp Us lirieanlv arul 
prevtsion The lalihraium graphs wert Smear in thi r mgr 0 < *i(» t »g 
per litre and the relative standard deviaiion was t'leitrr than Hr r*rr 
son m most cases The dries turn limit* for ihr 1 ^ test i ompouruK 
ranged from {)* ug pc'r litre (Hcnu/on metammon cblnrida/oi* 
sinna/me aira/mc arki dmron* to 2 ? ug per line Mmosrh* 
NetherUinds 


^M»212 

V nut nvnbliidx ot (Miaoki in nqnoNtii wittfib tix nmntri- 
l km in pUstk tuldn^ und multiplex gu* chrwmtihifniphi 

M /HA V» tXimumg lust suite oi I es hmviogv l runup i ami t tt 

IPS 

( hn>m)htfttiwfau IW4 .W, No V/i> 2 % H 2% 

Multiplex pts Mifomdiogiaphs was somhincsl with a simple Mtn 
plmg scheme to provide a nKitiml tot the trace rmaiwo, ot (Mgitmcv 
m aqueoussumpks Itvc sampling method involved uappmg organn 
suhsurkos from a w mci sample on the* uividc wall of an urn mh\\ 
(xdvrihvlene LapiUar* as the sample was pumped through w uxinp « 
oi ram of mtrogen gas and subsequent lie suing lit a vhiomaiogcaphu 
men to release the dapped tag.mu suhvum rs RcWasrc, 1 vuhM.imcv 
were transjxuiesl through a thrnmil tkvotptum moduUtoi to a c hio 
miitographK udumn l nmenhaltom of sample comptmenis were 
imMuLmM av ihe\ entrird thr tofumn h> puKirtg the urmpcrulutc of 
ttu mikiulaUM Orfruion limits tn low I pph wnr possible comg a 
h,»mt jom/ation deUN toi ('Hina* 


^ 5 - 0 :U 

I dr rtti Bullion of hulogrnatcd i nnnnnmds in c htariiinlrd sciiwii- 
trr ami drinking wain priKlined offsliorr using n-penluitr rx 
tnicbon and uprn-Ump stripping (rthniqur. 

\ K KklSIl \NSl \ Naiuui d Inxinutc ot I'uhlk Hi alth Oslo* 

M ! kf tSllM l. K J U M and r HI ( III K 
t ru iri*n»if ttui) \i 11 tu t A // hn »/oi \ 1^04 2^. No 0 IfUtd 1 f0 ^ 
Volatile tudugcnaied unit|>ounds susjvitetl of Itung piespnl in a 
w uU 1 oiunutation range of 1 hlouuated sea wain .m<f in drinking 
w in 1 prosluccd on on philotnis wert idenidini flu jvilotmaiu r 
r*t n pentane 1 xirai turn ami dial of Ihr open !■ kip stripping techniqui 
wen i|vo uunpao'd I Ik Ii dogi nah d 1 mnfHiuniK weir determined 
t \ g.o i lunnulogf ipfiv lOintumd \sith election capline drirt non 
and miw s^’ettomettv A large inmdn of halogen subsinuud all 
ph tlo and atnmain \ ontpoundv wen idrniilird m ludh , hlonnatn) 
vi > wain and drinking vc net !( w,o onpoilani to dcvtiov rrstdui 
aUiw halop< n m simple 1 wtnn using n pi tilani lot tin exlmhou 
ol 1 Idoinniion h» ptoiluvt Norwuv 


V5-0214 

( ompuHson of Kurnprun and American fetbniques for thr 
anal vmv ol volwiitc organic comfMnmds in rnvironmrnljii mu- 
Irhes 

I ( VUB t /Mit huran Siaiti I mversift lasil.anvintfi ansi it 

KOI H 

loutiuii nM hhftuiih itfruphii Ki tr nt t ]q*>4 32. Nn H Ml 

\ vomparivon w.n masK fw tween Hu f S I HA pij»g< arnl ttaf> ot 
dvjrianm headvpac* ga 1 Oirnm.iUvgtapfiH meduwJs foi (hi atndvsic 
ol volatile org.tnn 1 omponnd* 1 \ C K * and flit I umpi an si Ha ImmcI 
*pau gas 1 hrofnaiogmphic mrihod HofIwnefborJs were c«MUfwrr<J 
for ijv wrth ddferrm environmental matr 11 cs Hhc ir were substantial 
ddh rctucx fviwecn tfu tu hmqins t as h havirtg its own adsanLigc 1 
ind div.idvanUgrs (here wav howrvi't no technical basis for mu 
‘-r*sal)v taoiminy ore appmach over ihr ottir*? tin smt vampli 
tn*aihpiMr analvso with rqmlihraiion at was superior Nv putgr 
and nap ai low V ( K 1< vra Howcvei purge arid trap was preferred 
ai vers high Vf X Icocb flata arc presented on the use ot he ad* pm r 
ana I v si v for diftrrrrp atpjrouv matrix lynxes with different umpk 
preparation prcnedorec i ,S.A. 
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**5-41215 

Development of a new method fin direct meaaurrimiii <rf 
pi 02 In n«(ur»t wiilm 

(i niHHnrkdN-Tg lmiw*rMtv» aitJ J fLMBFkGflK 
l imnufo# * and Oi * ima^r aph\ i **44 19. No 4 4 76 9ft 1 
< arhon dim.uk was yep uated Horn a water sample tn diffusion 
through «i fhm uJtcon mhhtr min: which retained tom prevent in the 
water fhc carlam dioxide wax etpnlibrtied in ikuorn/ed water 
flowing inutile the lube and the r undue. In »t\ ul the solum m measured 
m a conductivity How tell 1 wo hundred and lilts five standard 
xauipk s with i arhon dioxide k untcnirauon*. ranging Imm 1*01 to 
I OH rnVt per litre gave a meant arbon dioxide ext hange ratio id 0 
across the tubing with a vlandaid deualion of plus or minus 0 04 
(or 40 standard samples wadi uirbm dioxide m the ioiaenbabon 
rangr / Mo 10 iiM |* i hire lb* r arhon dioxide rm hamre ratio was 
Oh* with a standard deviation of plus or minus O'; The delft, in in 
hunt ol thh rnrihod was 0 6 tiM [mt birr Germany 


W 0216 

Kt liaiUon Mud ve|mr«ilinu id some organic water pollutant* 
with unloaded mid tri-n-iHtybiinme loaded polirstrohusd 
polyurethane foams. 

M S II SU \V* \ W I \ \ nurd At »h I uuuu M in si i uh M Sun 

fahnUi 1004 41. No 9 I OH I IHH 

I hr removal of Mini*' phenol* loan high vnlimu w m r . inipfesu ang 
polu’stm fxilvuo dune loam iihm unloaded or loidul wirfi to u 
mivlartum* w as mvrsheated I lu* i xu ulion uuu hanou* involved 
whethei *o|vrnf extiulion v iiiou Hu Lito<i> artnm -uh.inyt m 
other mu hamsius w o also i cammed In statu mode the loadul 
foams showed a b» U< r rxtiac non itfirmv tow uds tin phrnub than 
unloaded loams Mu p mum It i v it It * hoc du edit tern v ol le'enhon 
by the hum were t xaminul tiang i t*m|> It * hmipit In ndumii 
mink a rn overs and urn nlnui i Mu u m \ ol up in oh jh u ul w i 
nluevul Ha uu Hi.nm m m\ do i w i auvrnr \Uutton T h» o m 
h iiltn nu* l idled Vnib bind ales 


95 11217 

( ontimmus lh|iibl liquid estnuhoit with on line monitoring 
lor the determination of anionic surfactants in waters 

M At 4 IH ) t( onlnb i l mseisits i \ RIOS aid \1 

V \t ( \K( i I 

SnaLsi |4*>t | |9, Sn 4 'M4 T 2M*H 

V method for tin on but pret oiu enrr ihor\ mdmomionneol imo»u* 
smbutams m water is <k ss nlvd \n otkaniv plug f ippiovimaieb 
?fuh t ontammg die reagent nv >s pi.u * J and irlamed »l d.e delev 
Tumi pomi wfulsi a large lolunu of x irnpic oufueouv pfiaser w is 
passul ihomgh n live emuhownt ol (in oiganu pluse with the 
aualvie w,o moniiotevl I hv hrmu al svsU m imolsed the formation 
of an ion pan between (hi anionic suiiavt.ini sinfuim dinks v l Mil 
phate rSi)Ni md the miateourv tainm nutfivlene blue whuh w u 
tAliastcsl mto chloroform where (lv dnorb tnuu,a measured at bMf 
um I fie deter in i mtli on limn was ^0 ng fkr mi I he relative surulard 
dr v i at ion was f> per cent the sample ihfoughput was 20 pn h Hu 
armiviha 1 mrihcui wax applied to svntlutu simples ot SUS .u^.1 to 
water samples Spain 


**54(218 

Optimisation of irwtmmental parameter % for flow injection 
analysisthermosprav tandem masa spectrometry. 

R B (#LLRDISK tki/A Ufysuiil; P G M KILNHt IS and I 
A I BRINKMAN 

< hrtmuUntraphni iW 39, No Vb H4 
I be optimi/atumuJ the electron multiplier voltage and the resolution 
(if rhe lost and see ond mass ana Is u‘rs m a themMwpray undem m;tw 
spectrometer system to optmu/e signal to muse ratios was studied 
Samples vontdiivmg K v hlomplienoxs carboxylic aud herbicides and 
Umta/onr were used with a How rnjct-Hirn analysis system to deter 
mine Mgn.i! to noise ratios at various election multiplier voltages A 
• ullage of 81 V improved signal to noise raticn up to H fold 
lompared with (hr usual POO V Further improvemrms were 
achieved by applsing additioiul resoluhon voltages ot t 4 V to the 
In 4 and sriond mas* analysers Nether lands 

**5-021 ** 

Oeterrnimilkm of H( Hs. Pt lh and 1)01 in hmin tissues of 
marine mam mats of different age, 

S MUS.SM.kH mversiiai 1 Imi 1 iiARl 4)l( ) I S SFRAkfK 
t, ANIONU IS G I \RI > JR GhKAri b R BFUKhR 
uid K MAI l S( I IMI I \ R 

I tt status hntrnal *d \ruiidnat 1 htnu\tr\ 1444 .14**. No Ml/I 1 
;mk Ub 

High reoifiMion i afullarv ga* s hiomalographv with eke iron v apluri 
detection iHR (4 It Ik was used to iklerrmur umcemuiKmx nl 
It'll and vhlormakd tvstn ides m brain tissue of marine mammals 
ol different igf and regional origin 1 issues of dead northern lur seal 
pups Imm MasKa and an adult lem.de common dolphin stranded on 
du iims! of Massav bust us were esammetl The results showed 
v k i* i> that dph i hex.u hloiu i v k loin vane . alpha H( H * w is Ji rm 
uaui in all br tin tissiu^ . 4 i i JD \ nc jh r e t x (t.k labie lipids i i lunpareil 
will* oitur tissues like liver or Mobber * 4 ^ r>! ng r^’r g extr.h hibii 
iifud' Ihc 1 1 phi lb II * n a b»am t»\siu' ssa^ domnuilCil bv !lu 
( Sis » fi uuiomer wlur^ e ,n other Cano Nap pUo md minus 
i nanbomeis lontnbutrd H( II oa>mers showed eipiisalent levels to 
Uhl md I't it in brain (issues whcreas dvr lailri 2 groups were niou 
ihtmd mi in hvu loan md hlublvi Frmupal ^(Mnjvonent analssis 
Ft A / uid similatits index wed used to make statement^ about the 
pr- tnentnl u » umnlabon o' 1*1 It ixiiyeners m the varums | ssiu s 
International 

45 0220 

On-line IrHir-Ind enrnhment gn.s chrtimMlugrtaphv of 
trta/inr hcrWcidrs, organophosphortts pesticides, and organo- 
sulpluir compounds Irom drinking and surface walrrs. 

'r IM( t)ii ret l mversiiv Xnnierdano A I H l Ol IFR J J 
VKIUS atm l V F HRINkM SN 

\^,of ! 44 ; I 14. No 4 2o;s 2)) \ \ 

\ methotl tor ilk deieonmabon ol tna/mes orgauophosphonis 
|h sjh hies and sulphur eimiannnt compcuinds in lap water samples 
l*v i»n hue solid phase cxirution gas chromatographs tSPl (it * is 
dcsktihrd The svsiem consisted of Ml v 1 rmn »d precolumn 
|\Kked with H> urn I'l RF S stvrcnc divmyIben/ene eopolvmcr a 
silua cartridge h* remove water prevent in the' ethvl acetate used as 
the desorption s »l\cnl. and t K on j() 14 um t)B I column dSmi 
0 H mm »d * operated with tempcraiurc programming Irom to 
MMK helium is carrier eas with ttamc ionisation detection rhlDi 
nmovien phosphorus detection iNPDi or Marne photometric cktec 
bon r T Fl>^ Recoxenes ol more than "2 per cent were achieved *l'he 
den** bon linvu wnr less th in 0 I ug per ht*r wuh v iU detectors The 
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\PD and FFD had better *ckxu\M\ and vcmitnio than the Rf> 
\A mti **mpH from the Rhine over. Thame* met Niira mrr and 
l* rht* n*cf afft analysed NfUnrlawls 

Hradiparc solid-phase mkroex traction versus purge and (rap 
for the determination of mbslituldl beo erne compound! In 
water 

B MasCdUIVRAS t 5A aicrloo l mvervitv Ont i J 
pWMfS/TiN P F 0*1 If andT SACiARA 
H rrtjf ( hn*ffkJ/oirrap/iir V lew r 1994 32, So 8 M ? *22 
i u-.kKpvK r %ob J phavr microcxtrak lino t SPMf » w as , ompaied w ith 
purge ami irapiPdfcT) fi« (he onaivsitol bcn/cne toluene tlhvIhcn 
/UK and the \\tencs <RTb\» m watrr ( onddions lor hrmhpau 
sPMJ acre opnmi/rd armpcraiurc pH and addition using a 
nre* i lor two level siatodnul design Best srnvdivifv w >o 
khw.rd at ambient temperature with solium t blonde saturation 
} **i\is ir! pH were insignificant for R!t\ recoveries Multiple 
*,unpics ranging from 4 140 ppb were .massed bv both method* 
lb suit* Inr both methiHis mmisiemlv correlated Pre i vOt time w o 
i jr h making this ice hmque suitable for fieldwork ( aruidu 

9M»2 22 

I rl and letranuorohenioafes as non reactive (racer* in soil 
ami g round walrr 

( I Bl NS(>\ Sew Mevko Institute o! Mining md 
f id >l’% Sixorroi and R S BOWMAN 
v c \ u n t \ a if i\ t*1 Amt’ru a Journal MW4 58, So 3 I I 2^ 

' i 

Bit r sou rqmhbr itiou tests on 4 prt v unislv untested snfhniroN n 
w MBA and 2 prr\iousl\ unlestnl tcinflooroben/oaie i TI 
I H \ omrts in ' dtffnrni soils showed th it lllhough tin re w n 
n option ol weaker 1 luorol* n/o«tie< 11 H V ill lurripninds 
t wen .lunik alls stable for it least "’n q An jlgonihm is 
i t' 1 h»r t shmutmg pole niiul sorpnon ol an 1 B \ nomn to i sori 
' * i wt pH iniJ org inn *. irhon snriirnt Pit ever age vmlorginn 
f nit , notion cntifiucn' estimated lor protomted I HA qieut v 
si s 2 ! In s pf r kp plus oi minus ft lores per kg foi j int.p 

MM s< lution c ohc enrranon o! 5 mg pu bin Breakihnuigh i mu s 
i II I H \ tnd II B \ isomers obtained hv u d Ithnraiorv t oiumn 
’ f i ’v ( i sis sscre indistmgtushabk horn those of bromide under 
i if itu 1 and unsiuiratcd sondifions Miss ruoseiirs of 101 104 
vein m all lolumn tests provided no evidence ot dcgradionn or 
’ip" m AM lb ring suhMilutcd I HA could hr used logethtr wuh 
»rr\U \% multiple nonre ictive sod md groundw art snuers 
l S \ 

^5-ft223* 

BhenUurea herbicides fiircrrmb ctinocap, dimweh. he mum I, car- 
benda^im and metamitrcwi in w#trn IW4. 

H M W an mrr\ Offut hwiion Afer^xic for rht f ujmmatio *j h* 

H (Utr ami A \uh taitrf Mmrrtui i I ^4 Mpp 
A vekuton of metlwKJs for the determination <»f the rm^t common 
e samples ol phenylurea hcrbKiiJes is presented the method of t hmu 
fvemg depemkent on the equipment available in tbr user v UNiratorv 
The rrwrfhrxis iiKiude revenue phase ami normal phase HPU and 
PH with NPD defectum A rwtfc mjtlimng die use of the tber 
mmprav If' VIS method for determination of urom ts alno mt faded 
and Altcmaiive cxirstciion procedure* comprise solid phase and hq 
urd hqutd extrjiUKin mcthrxJs In addition to the 5 herbicides named 
ui the title carhetamiclc mav alwi he deter moved wnh certain of the 


methixtc dcfcctihcd In general Imeai response* are ol named m cm 
cettnatums below 2 ug per h(rr i M. 

95-0224* 

IMenmiKuitkwt id aMkitrh i«id nflher N-metltvl carluuit»l«i In 
wafer* 1994. 

H \f \tutuwr\ Offt, f ijHuLw UrthiHis U*t thr f o#mi«aWtm or 
U aitr <tfui 4f t»n uutd Mate rtal i I dU4 28pp 
Twoi methiHis fot the determination of akin aib and related N tnnhvl 
i artwuriafes are destnhed f*he fust involves revenue phase HHX 
w itti jvoxt c olumn .kw aieit/atum tnd flumes eix e detec turn a liquid 
chfomatognqvhv mass spectmmeiru il C MS t metivod is also m 
k kn)rd as a tonlumatorv tec hmqoc !V kuget compcntmB UKlutk 
ulduaib ansi its uilplxnide and sulpfxmc denvatnes tivjgeiitri with 
c.ijtiarvl (.irbofuran ethiolnnartv mcthiotaih meihornvl onannl 
arvd proposal In ^iddiiion an outline of an alternative ptotedme for 
ddu arb *md ns sulphoxide and vu I phi Hie tienvatives o presented 
haved on oxidation atkl gas chionuifographs using an \ xclective 
detccioi, the results hang expiessed a* sutphone Vhcne and Main 
of he i it impounds mav also Ik deirf mined durcilv bv (#1 ( anaty*o 
l X 

95.0225 

liefer mi nation of frnamiphus and folpet In mi«r hv llmr-do¬ 
main difTm ntuiiHm of high ^rformamx liquid chroma- 
ftqtraphk peaks 

P I* ARM 1 A ( Almcna l msersuv i M M AK HNl / (iAl f HA J 
l MARIlM/MHAl and AC. I Rl MOi 
Annhu 1^4 119 t \n in JM| > 

Smiplcs tiuiiainmg lenaimphos and tulfvi ww tdirrnl through a 
0 4^ ug Idler pir ununiliiiUst on a Sep P ik ( 1 H c attodgr eluiixi 
md mjetud onto j high far lot mam r liquid i hfoitutographv sol 
umn Tlic inmposiuon of the mohih phnvt was opouu/ctf i>v an 
automated sequential pmculmr A map of vignal Miintsifv m the 
w jvrlength time domain dcmortsitaird tire mi ompirtr resohnum of 
ih< 2 suhviaiucs I his was effet list hy ukmg ihr first denvaiive of 
the ahsorbam e wi'h irsfrit to turn using ioininmi.il soft ware amt 
additional progi mo Hu *mnotbmg and ddfnriUhition ot tfee ihto 
m it»>gr iphii pt iks was dorit bv tht Savit/kv (nda> nn^biwl <huw! 
i, k ;hbiatuai gr ipfis were «*H nhrd loi thi (usi ih nv apses Rei oven* v 
Iromuttvapun drinking sea uu'gioimd watets vstrr 92 S 87 A ’42 
md K0 v |Kt vrnt rcvfvutnclv loi lenatmphos and 9h 2 85 9 50 5 
aiuJ 9 * K per i cni ns|Kvliuiv lot bdjni f ull itrkmls are pros »drd 
Hiro jure Modcreikvs Spain 

954122b 

On-line inotachophoreiit sample pretrealmeni in ulfrulrarr dr- 
termination of parsiquat and dtqual in water hv i aplllarv /our 
electr<*phorr*ii» 

I) KAMANSK\ ((oinrnmvl nivcfvitv Bratislava! I KAMI 
and i I ONf SKA 

4nat\ru at ( hemtitry l*8W 06, No 1 | IHJ7 1H24 
Hie berbku.kv paraquat and diquat were determined at narwunole 
f>cr lure i once ntraiionv m tap arid surf act wmrn uvmg atornbioation 
ot capdlarv /one riecirophoreMs ft /I i with on bnr ivotatho 
phorrtK fllB) sample prrtrraimem A phrHonvelnc abvorhance de 
lector was uved operating at MO nrn wavelength Hrr HV viuge 
prtiv iikd a high enne bment fat tor for the analylrx bv t ornbimng high 
{onecmraiing power with removal of maiiu umMituritiv Hiuv a 
sample volume of 90 ul wav mcatuirrO giving a herbuide fJciection 
hmu ot 1 nmol per hire Adsorption lime* ot the pexficnicv on fhe 
walls of the sample tonlairriv were the f.wimipai xcaift evof analvt* 
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till errors These were rmnimi/rd by xptimg the samples with 
diefhylnitinammc There a re 5b reference* Interna Uorail 

95*0227 

The effect «f chlorinated water on the pesticide prometryn 
and Uffliulrm 
A P f AIRHEAD 

Journal ft! Institution of Water anti t n\ironmenitil Mimuqeminr 

1904, H, No 4 100 401 

I'hr degradation of the pesticides promotryn and (rrbutryne bv 
chlorinated fO H mg chlorine pci litre) water iv rrpnrued React ion 
was pH dependent with a h»ilf (Hr ol between 4 and 10 minutes 
between pH n 5 and 9 1) IVrbntryne was not ricicitahlr alter 10 
fniflutr^ traction fV reaction occurred by oXiditHin to form a 
xulphomde Similar degradation of I KK and mrtnbu/m is reported 
( K 

V5-022K 

Analysis of binary mixtures of 3J\4,4Mclruihlornbipheiiyl 
and 23/73Mrtrachlnrodlbcnmfurtin hv derivative synchro- 
nous fluorescence spectrometry in organized media. 

I J SAN I ANA KORKU »l \ / d as R ihnas l niversilv > / 
SOSAlIKkl KA I III RNANDf/DARf'IA and A ) 

HI RMHOMAkTIN I AMRO 
\nalsu IW4 119, No JO. \\R ”4b 

f he second dens alive s|H'c. ti .i ol binary mixtures oi M 4 4 
trlrai blorobiphenyl (T'KItl ami M 7 K ictiai hloindiben/obuaii 
i riH)! ) dissolv'd in ucpHnus elh.moJ iri ilu* prisriue oj 
polvoxycihvlcm < loilatitsl ether (l*(M I i wereohtained hv synchro 
nous tlunirswiur 1*01 \ wac thriven from sesnal suifat Lints i. 
giving the greatest cnharuetmnl of llnoresumu Hotb monochru 
inaioi* were wanned with a i onstam IK nm between them Ilu* 
lluofOM .oil i mienstties ol the deriv ativr signals were dim Ov related 
to the r urn nutation ol i aOi i ompmmd An iKscs were also i arned 
out in I V sienh/ed sea wain Smmltaneoiiv deter mmatton b\ om 
vrntional llunrcsi erne was impossible bv ause ol strong pc ik over 
Lip flic proposed method lesolved the peaks and, pavt high 
ici incuts wnh binds ol d« let lion ol s 4 arid 2 " np (Hn ml lor FI t B 
and Fl( 01 respectively I he it* are 4 I rrfeiem es Spain 

95-0229 

Determination of strontium **) in wain and urine samples us¬ 
ing inn chromulngruphy. 

I ( MlUl it oughhoiouph l nm isitv ot I <\ linolnev i V 
WARWIlh k l ( \kin\Uk aiulK F MORRISON 
bm/i w 1004 U9, No S PSd | ‘M 

A semi automatic ion i hininatogiaphv ill » method w, »\ used to 
isolate the daughtci isotope ol strontium 90 in a from out ible to its 
subscijuntt measutement by hr la counting the method tr^uurd 
yttrium 90 ami sttoniuim *>0 to \\ m scubai rspulibnum punt to 
analysis hut the isolation ol sttmun 00 ratlu r than strontium '*1 
simplified the subsequent beta counting Nunum 00 was mtliailv 
eibaued from the sample solution bufleied to pH S using high v i 
paiits imimydiaertatc . helatmy resin At tins pH iTariMtion metals 
hmthanides and aitirmies werv e\bavk\l b\ the tcsin bclme being 
tiansfcrrcil to a scputaiot column tot separation and elution as weak 
aud irrnomc complexes I tunsition tnetaU were eluted hrst bv using 
psodme »\h dnarbowlate eluent Ihcn ifn^ lanthanufes .lUimdes 
and sttnum 90 were elutcvl using an oxalate vitgtscoiaie effluent 
7>nr yttrumi ^>0 containing fr.u turn wn* uritested and beta uHinted 
Minimal sample preparation was mpnred for the analysts of water 
saitipfcs bui urine samples resjumxl ptrtreatment by oxalate copre 


vipitation u» prec orKcnlrau: the vtinum- 1 *) The recoveries of vtron 
hum 90 for sort ace w atcr ram w atcr amJ urmc samples were, respec - 
lively 91 7 fplus'mtntK I H) percent 91 9tpius/minus l hi per cent 
and 90 n (plus/mmus 2 7/ per cent Hie minimal derectabic activity 
usrng gas How proporttona) counting w,o H mBci I’.IC. 


95-0230 

Oiime wilier demand lest. 

V RICHARD i Degrernonl leFY\q France) 

(hone Vi irru t X f nejnerrtn^, I‘>94 16, No 4 
1 he practices of laboratories concerned with tietermmmg the o/orve 
demand of water have been evaluated and issued as 2 reeomnKmdcd 
methods b> the (Juafitv Assurance C omrmttcc of the European Af 
rican Croup of the International O/cme AsscHiation These are de 
vcrilx^l iiud the rncthinfs and rijuipment detailed (ine tncroduees (be 
o/one into the water under test as a saturated solution the nihet 
dirccllv as a gas Rre first method ensures sen r ipid mixing such 
that (he initial o/one demand can tv determined wufnn about Ti 
seconds it diK's however dilute (hr text water The second asnidv 
the dilution factor problem but mixing takes I t ' rmmues This 
delay complicates the second o/one demand value the time Liken 
loi the ozone to dei line lo hall Us initial \alui o the mixing Iiitii 
could i omiiiutr a • igmla ant I [action of it Sampling it nuetvais is 
iu|tiired to deter mine the hall value (xunt ami an > further home 
• allies lh it m o he hrlplul du intervals arc judged after an iiiCv 
t xploralo'v sc let nmg eve fc isc ()/onc determination ,s bv the mdign 
mrlhod oulhned Wavs ol pn seining the iriatviuai dal i lit do 
cussed and the v ilut ol noting other cfur u teos'n s o 1 the w am 
und< i lea such v pH it mpeiituo alkalnutv 1* H 1 \ absoihan c 
lurfudilv rutiitc lerrom non m uigmest arid bruiniih is vonsid 
ered Iraiue 


95-0231 

Optical flhre sensor for biological oxygen demand 
( PR! IM\(d R K ul I Mn/en> I rm< rsuv ( u u I 
Kl IMAM andU S W Ol f lit IS 

1/ioAOi ul i hr oitstf) 100 4 No I 1 ( K4 I ' S 4<» 

\ tibie opik nmtobial sensor lor (he dotermmtl'on oi BOl) ' 
described I he Lbn np sensmy mmnhLim* tiuisiMi J ol laveis ol m 
oxygen sensitive lluoic uent material fruht> c/uoou * uhmt wot mi 
vro organisms unmobdi/ed m fxdvt urn talo>hub and a substrak 
pcrmrnhk (vdvi ufxmile niein>»rine to retain the vtast cells I ik 
lav i * were placed on Tus u*c|iience) on an optically transparent 
gas impermeable fHilvestn supfxiri l rise 4 ^ dtphenvl S 10 phcn 
antluohnenilhrnuimllH pcr^hlor ue was used as the oxygen trulica 
tor 1 he Muoresccnl signal o! the sensor was affected bv the thickness 
ol the coaling layers the cell density of the veast and the rate ol 
substrate through the (low through cell T vpual respcmsc times were 
S Id minutes and the linear dynamic range was InrmPio \ it) mg [X't 
hue BOD when a giucose/glutamate BOD standard wa«- used BOD 
values obt uned with the biosensor were m goinj agreement with 
those detetmined by the vomemtonal BOD^ methods Sensor hie 
times varied from h)d Kciotiditiomng way a problem all scnvHv 
needing r<\ahhtaimg alter icconditmmng Advanuges c*t this fibre 
optic hiosensoi rrw ludrd rapid estimation ol BOD. the tact lhat 
ophcaJ oxygen sensors do not consume ('xvgen. and the possibility 
of performing m utu monitoring Austria 
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WATER TREATMENT 


* 5-0232 

Tht w* «f to metsurt tbsperston from discharge 

p^oei *t midcar mitts la the UK. 

\ j BAVTTJR tMimstry of Agriculture Fisheries and Food 
(oweiaaftb ami W C % CAMPUS 
0 ,j;rr *#anfwwe ami tn#r$\ W4 IK, No t 2b I 2hK 
Procedures uw*l b\ the Mirmtis of Agriculture Fisheries ami Pood 
\i Ai > tor measuring the dispersions Imm dtvthaigc pipelines a* 
r „ K 5 cji sites in the l K are described Concentrations cv( ueMum 
' 17 m v<awaicr neat nuclear sues had been monitored b> MA( Mmt 
**>2. A method is presented tor estimating thr uuim) dispersion m 
»rx* immediate area ol 4 nuclear sue b> calculating the urn*.miration 
l( + U"’ rn sc.iw.uri tor 4 umt rate of introduction m liquid 

ttHueni l>ir method is illustrated with social examples Normal 
, nd ,wio l ts concentrations of caesium 1 C m seawater ait vjjnnu 
»»/ed t -K„ 

WATER TREATMENT 

Src ilw \hs(ruct> V5-D01V. <*£-& *. 

Mine’s a ( nrmsh naxtx 
' \A M I I AMS 

, -m j i nom t' IW4 12-1 * 

t *u Vo on tl Rivers Auihnriv has built a pilot Jrr.itmi nt plant as i 
tnp !< rn solution to the U heal Jane Hr mine modem m< ufnw.ilt 
^2 vsht n moo than 1 n million gallon* ol polluted wairr r scaped 
l»n \ jfmnuih has the temporary lieatmini involved dosing with 
rt*' f i final polishing ! tgnon before hsihargr fbt »t*w treat 
\ t l, nt consists of ^ parade I schemes and >tu link's lime docmg 
in. x i, pond anoxic limestone dram and a senes ol .kioHu trlK 
dv 'itmi o| iced beds m remove iron livdomdr plus anatmbu 
<l *' iv d on <. utle manure ind sawdust to remove c adrnuini /iru 
*; f H i vonu* iron ,md sulph ue as insoluble mi t d sulphides \ mails 
n leanest, is removed h\ alga* in a ren k filter I'.K. 


Biological prnccws at Saints If fill wtHerlrealmrn! plant, Krnl 

t P Bill KidM 11)>name m 1 tvf > M C»E NM KY i I 
< H VPMAN M KIR\( 1 (. (»KIIN K J KM' S l ItlS and 
' GMMARf) 

1 w"i *t ^ insututum rd W «tier iitui f n> inttimenh/i men/ 

'> ii K. No 4 ^1) 

H*n|oj»n d prtKessrs involved in the removal nl non manganese and 
immoniurn .ul summarized Geological and hydrogeological icmdi 
^onv ii S unts Mill treatment works f Kent > «uc bncflv described and 
r< suite of pilot plant trials presented f>cs»gn comickranons lor a full 
-sale "t stage filtration provesv are iiewnbed and rrwitts of toinrnis 
^tivrsmp trials presented Hher wash failures werf initiallv high 
t^p^ranng costs of treatment are compared with a tonvminmal 
phvMcal/thcmitai trcaimem plant Oittcal conditions fw biological 
remova' of iron and manganese wexe identified and included pH 
mdm potential and lemperature Additionally for ammonium rr 
T "Kn4l aikafimlv ami dissolved oxvgen were crrticaf Advantagesof 
i third filtration stage included additional ireatment capacity tor 
unproven sources and a reduced requirement for instrumentation 
l K. 


5 

Hwt hs the hike: « model of inttovitton. 

\ i KK 

Hurr i ? nemryunc A MiW/uKrnwni 1^4 l4I»Nog \b 2P and 

22 

t adxukUle cits v new K mgd wain works ussMt lain one >. Untms 
with nm-suppiHtrd 'ouiKUtumv to mu cast* seismic vtnbihtv Novel 
features imiuded a single twduwl flow wn? ^nulei and rthhtHt (low 
clearwell haft ting to extend letemnm time* An aeration jmto w as 
chosen for iithalonnMlunr (FIIMf cootioi Ihr formation of f*HM 
wav fust eruoimxgcd bctoic thev were irmoved 1 JS.A. 


95-02JA 

A niti often Miotsv Mors 

1 I WII SON iKus! f muonmciu amt Inlravlnuhue 
Sc haunt but g 111 0 W VHKAHi) and K I HI//AKKI 

f m ir nt A WU4 6, Sn ^0 " X 

I he operation ot (he H^visei v fSunt advamed waste wat«t tieatment 
wi»rk\ .ii f unpj | la ihe world ^ largest mitogen irtttovul unit is 
presented Posently treating >i ll< k w <*l “’'O mgd but W ing expanded 
to cope with dp mgd fi\ the Autumn of u uses a 2 stage 

nitrilication piuvesv followed hv denrfidn anon in deep N d filters 
I utfrts fin us einueut un hide a 'gf |hn cent udm lion of Ok ^ d 
HUH suspt iidi’d solid* and total nittogert horn then infkierit levels 
of levpcitiseh abiHil 2Mt 20H am! 1ft mg per litre l tx al industrial 
and hfrwnv efOnentv «ucount lot abrnji U |vi cent of Oie HO0 
though on Is K jx*i cent of the tlow 1 Iw lasout of the works as 
ongoialh t»uili .ind as later modi!ml is shown Mosl of the wash 
ulis ilcd sludge (s now digest'd anaetobu dl> rathrt than unohr 
a dt v gi.o it> wastr i.i s iicddndgi ihu kenn s has e t>ern n plat ed 
hv dissolved nr (lol.Uion units and Isdt dm ki nets ind thi solids 
rth ntion tinir ha* been ruhicv 1 to avoid die to lining txrhesmf to N 
c uistd t?v the pi esc rue of Aonrri/ro Iln piogiess of ihe d< > luu ol 
the targf * far lot. dh r s iruno* m igr s of m attru m v shown ,n is lfi< 
time thr liquid >|k nd* in * k 1/ An luitlim o! k osts Mini! voliimc 
of water tir .tied is in< luded l S \ 


•#5-4*23 7 

l valuation of u watrr porincatmn svxlrm rrfrrritig to mu- 

lugenldh 

N MAf iAK A r Mini dr v of Hi alt h and W Mitt lokMd S 
KI KOSAV* A and > HIS AM A M 
Ayri/ l‘W4 4.A, No2M 

f he mutagrmufv v dm v of « min) a< d r.iw w au rs :rc tied in a 4 m i 
fir i d plant hv coagulifior sedimentation uuJ gr muJai a» lrv*th d 
carbon itiAf i filtration wire evaluahd hv the Ames ,ts*av using 
SalmortfHu Mis f AdH In umu i jv * n/omition was 

inr luded before (iA( filtr.nmn Hit «aw wains writ nnide fouri 
dechionnalcd tap water numJ widi 0 4** urn filmed domevhe sew 
igr effluent The nuiiagrmniv of ibis effluent was also examined 
alter chlorination or ozonation Both dismfec lards im re axed the 
muUgemuts of the raw waters the fwoducts of ozonation breanic 
mutagenic on chlormi’iiion Howevet ozonutmn combined with 
GA( filtration removed mutagen fnecurvirv with biological GA( 
(dtraimn being levs effective than non bmiogual GAT This inch 
dated that a prolonged uvr of <;A( in hiological rmwle was umkxir 
able Chrmiud water qualiiv parameter*, did not always match ihe 
results of the muUgernc uv lest IV poacuiurc lot tfv 1 Amev text n 
out lined ]»p«n 
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WATER TREATMENT 


95412J* 

Rr-wic of backwash water ill drinking water treatment works. 

J W WOtmRSipHV Wain BV> J vandrrVHDL and R ) 

\ WILL! MM. 

H20 t t 994 27* No 20 60b fiO 4 # uri l Hitch English summary 
p59l) 

Netherlands wain treatment works were i.ikulaird to use about * 5 
percent of their product water for hack washing While (ho*c deriving 
their water from the surface can return it to the inflow where it will 
receive the total treatment ottered by the- works this is not feasible 
for groundwater which normally receives no more treatment than 
I titration ami aeration As groundwater constitutes two thud, of the 
nation s drmkmg water the recovers and re use o! bat kwash water 
from these sources is important for (hr counti) s total requirement 
fcchniqur * lor Us titaimein icoagulation sedimentation rapid sand 
tdtrahon disinfection) and deliver) to the drinking water storage 
reservoir at die works are outlined parameters required to design an 
etfn lent and economical works are listed and the value of simulation 
techniques emphasized I English translation H5 pounds sterling 
sulid for 1995) Netherlands 

954)239 

rbeminfry of amenk removal (luring coagulation and h-Mn 
oxidation. 

M H)W ARDS 4 olorado \ niversiiv Moulder) 

fnurtiat i*f Amt man \Xati r )\t*rk\ AsunuUt^n 1991 Kb, No 9 

M 7H 

Aisrim geochemistry muinrruc and iieatment options are re 
viewed In natmai waters soluble atst me only occuis m llu arsenate 
(arsenic V) and arsemle larsenii III) oxidation states lion and 
manganese exert a strong influence on i nvironmental arsenic um 
initiations Approximately M ) pei < enl nl ruediuin to large utilities 
Hid) have more than 2 ug ursenu [>er hire in rhx raw waier I’mhlrrru 
wctc most frc(|ucnt m the western l nurd StaUs and in sinalh i 
systems lelying upon giourulwultt sources Ailivitcd aluminium 
non oxide coated sarid green sand reverse osmosis and electrodi i 
Ivsis were possible tec hnologirs lot ursnm removal wtm h writ* not 
yet pto'en lor low level arsenic reinov dal full scale pi mis Coagu 
I ilion with mrtal sails soltemng and non manganeu treatment were 
i siding pun esses c apable nl remov mg signitn ant c oik enhations ot 
arsenu Hutch UMguluhoiK xpcnnurUv and usenu adsorption mod 
ellmg ot non manganese removal pnxesves showed Ih«il arsenic 
removal rflutetus depended on the removal ot soluble irsenu and 
ot the resulting pailuulates Previous leseaah result" are ilso u 
v k wed ( oagtilum dosage pH and initial aisenu t omrntration 
dft\ ted atseuu \ and atsenn HI icmoval ( oagul it ion with slum 
and term tmigulanls was effective in remov mg arsenic V lx low pH 
1 5 Iron w s\ more elk\ltvi than alum m irmoving aisenu Ill ami 
arsenu V ihnvc pH '5 (here ire M rt trreiues l .S.A. 

9541240 

Oroice of the optimization criterion of water treatment proc¬ 
esses In the periodic set Ion units. 

f \ BOIKO (Kiev fMMechmc Institute) N V HR A/HLNKO 
and A S KOROi i V 

hntrnal o/ Barer ( hemrwry and fe< ftmuogy 1991 15, No 12 15 

I ? 

A iomparative analysis of the optimization ot water treatment bv 
ion exchange filtration and adsorption on activated carbon, using 
mathematical models of each prtx ess is presented din* optimization 
criterion had a distinctly expressed extremum whose co ordinates 
depended on the conditions ot the prtx css implementation Bath an 


increase j n the concentration of impurities the optimal time of the 
layer operation decreased corresponding to a shift of the extremum 
to the left Changes in regeneration retention time did not affect the 
optimal time of die layer operation hut led to change* in the upturn 
ration criterion The optimal operation time of the layer was smaller 
than the time to whuh breakthrough of impurities utn be observed 
Ukraine 

954)241 

Add-on treatment of the Dniester river tap water using a 
household filter. 

B M KATS (Scientific Research Institute of Physics Odessa) 1 
V STRIKALLNkO R M DLIBOVSKII h V POPOV A and 
N V Ol RSKAV A 

Journal of Watrr ( hrmnirs and f&( hnrdo%\ 1901 15, No 12 28 
M 

Watct quahtv m the Dniester river iv contaminated wuh phenols 
petroleum poniucts halogen containing compounds and Heavy met 
ah and tailed to meet requirements for dunking water supplies IV* 
feasibility ot using low capacity domestic filters Iot the* add on 
purification of water was investigated I ^ h filter consisted ol Ihc 
following lasers « hemmorptton fibre a sutphrxation exchanger 
activated charcoal and activated charcoal imprcpnued with silver 
The* filter was effective m removing heavy metals chloro organic 
pesticides petroleum products synthrtic surl.h hints md halogen 
containing compounds hut the* service blent the filter wuvlimikdtn 
6 months bv the iff it iuu\ nf reirntmn o! phi rmJs m thi* Itlrei 
l krainc 

95*0242 

Uhrre on-line seniors are headed 

S A NVORH ND^ Kl t( apilall ontiolsC ompanv Iru < nlmar 
W\ ) 

lAtttrr (ntanri rtnit & \farun?t*mrni 1994 141, No K 2 1 24 
On Imr monitors Jnr the w iter md w istew ittt industry developed 
from the need to automate si indard l.ilxiratorv tests (husidc t tutors 
such ris regulatory pressures oi soltwate advarnes sprecled their 
development \ trend in ‘nsirumtntation w is u minmu/i waste 
punlovts I abor uorv devc lopmeiu w huh c ould fx: applied toon line 
sc nsors in ila luture iru luded solid stale elu nodes and libri optics 
1 S V 

954124.1 

It 's not easy being <«r«t*n lake. 

\\ A /All K \i amp Dresser and McKee Iric Walnut ( reek 
( all! I V \ DAMl J A de Sit H4 and I) {, WOV, 
iVofrir t m tronmrrit X It \ htudo\>\ 1994 6* Nn 9 64 6h 
IHoposals fnr the reduction oi phosphorus m (irecn lake Wash a 
popular recreational area whose value was regularly curtailed bv 
severe algal blooms are outlined as a group before attention is 
dime ted to one ot them in particular Ibc general plan involved 
eliminating the sources o! the phosphorus what was aireadv m the 
sediment could be immobilized by tin* addition oi aluminium sul 
phule stormwater inflows could he diverted the algae could be 
harvested and bin manipulation could reduce the presence ot water 
(owl u major phosphorus source) and carp In addition the lake s 
waters should be' rc ».>cled through a treatment works whuh wtxjld 
gradually lower then phosphorus content to more than M) ug per 
litre at whuh point algal growth had become a problem Hitherto 
drinking water from the Seattle supply had been used as a diluent to 
bung the lake s natural content down to this level but rising demands 
on this supply had mack* a continuance of the practice unfeasible 


AQIJAUNE ABSTRACTS VoUl No.l 

C 1995 WRc pic Reproduction not permitted 


4 . 



water treatment 


fhr proposed ueaimcm work* given a taigei oi producing a 
u^otaittin^ row more than 10 ug phmphoms j*rr lure from a 
J jUU water u< VM*0 ug pea hut A hr null vc technologies wrrv 
rv^jjttd ami coded at bench Kale* IV one chosen pniKipaUv 
i*r gnxinets of Bit radon eftteiem-V ami least use ol hack wad water 
a uxughmg BHcr amt a polithmjt Bluer with hail i>» tin. close of 
, tan< ‘alum of feme chloride) and a cationic polxmei added 
hciuie the roughing filler and the other hall between n and the 
pouebmg fiber 1-S-A. 

95-0244 

Poini-of-u.se/poinl-of-entrv treatment of drinking water 

B W I 'kkfNSfl S t PA dm innan Ohio) J A OUODRK H 
k M ( l ARK and J HARRISON 
\\ jtrr \upph 1994 12, No 1 *2 SS 4 t SS 4 v 
Bunn of imvpomi of entr) (POl /KH (devices for towmllmgeon 
tmuiantx ,n drinking water arc discussed OranuLu ,ku vatu' carbon 
i,A< j mem hi ones inn c\ilmnge dixldiation aeration and dism 
^^**00 could feature in such units C»A( based devices wen levied 
»n iground*.Her containingtract organic compounds ol agricultural 
nvin and another water contaminated with i rublor on In In it Hie 
lie,tivrncw ot the units varied in the volume* nt water thrv treated 
net > e r\h untmn Most rnet ihnr specific alum I he use ot 
>1 frif wav leasable tor j water utilits with mans small souiu s 
m i no c^nlraJi/rd treatmcfil fai ilitirx supplwrig oi tom hous c 
i K m m> group I \S.X. 

9* IIZ4 A 

thinking water treatment in the J99(k 

t i Kkl ITHOf iKJ'AANV Hrvcinhamlt orisub m. \ 

\ wry »n» md I ( St HIITi RS 
11.0 W"h 1994 12, No 1/: SS s 1 SS 5 I 
K «io ns waterwoikc needed uppr idtnp no lluu their output mei 
m ii i id likrh future cfinlii * si md mis I his w is uue w hatro r 
> mho ol raw water since even underground w iters wire often 
i) luted bv so) tiik organoh ilogens pevtii'iles ind nitrites Niir iU 
min mori bv biological tre itmcni w is iru rc asmg Air stripping and 
*rmn»r u i s ited c arhon i (i \< filiMhnn were ofu n employe 1 to 
mivt ’ nHlile compound v (* \< (tluahoi also rlunmaled taste 
*d*> a »nd pestii ides l V irradiation alter <»AC bltra'mn was i 
’ nul* employed method of disinfection IV maimeni of vui 
w urrs w *s more complex arising Irorri disinfection by prod 
w conummants Iromhacicrni metabolism hiolouic alls h ird arid 
< " on pounds and sails ((raiment pnn esses based on o/onutum 
HU * lirahon ids arued oxidation and memhf iih fdtratum wen 
’o i 'or these m ihe imurc ) samples of such protesso in pro 
d- v* Netherlands 

9<.|)244 

Insrvfigalions Into Ihe Roci ulathm mechanisms of small algal 
(rlK 

H BfR\H\RHI tW ihnhachtalspcirenvcrhand Sirgburg* and 1 
f t \SPN 

1 1*** 4d, No * ::: zm 

? he lURLuUbon ot ltie alg i Svoef ^ioi u/n ttutiu\t ufai wav jr.vcvti 
c urd m i stirred lahor.itors floes ukitnr c onnec ted ai its base to a fiber 
,otumn of U 17 0 SO mm quart/ gravel This was sedated bs a pmg 
"Hitch was rrmtncd after the algae had aggregated fbr inUnsitx of 
depended on ihccfwguUm being least for polvrlrttrolvtrs 
Ihe alg te were mi< roswOpkallv examined after drsfahtli/«ifion I iec 
rnpboretic mohihts was measured throughout the exprnrrx'rils 
f l<» uibtion billowed the principle of **dsc»rptton coagulation with 


charge neutraiuaboo wtvers * anoint poKx*kxm>)vies or (icwitisxds 
s hurgrd aluminiumhvdrusocomplexes wrrr ihe fkcuuLmis pH w u 
also influent>al Maximal liUctabdrts trsubed at tfie point ol charge 
rM’umdi/abcm wfiere the algal cells formed ,tggie|tiffefrs Kniribcn 

plvoUimH O'grajsl, dkisoaic Ihe rflrx t or exprnmctUid comhbons on 
du algal cells TVu an lb references Her mutts 

95-0247 

fnbtiKtrl (iwgubUun for artmli rentovttl. 

R C HU N(j i Mel roped nan Holer I hxuulof SuirthffTr 
< aldonua i a \ erne S 1 1\N( 5 H <' Vk AN(, and M 0 

Bt l III I K 

fnumui of Am* rn *m Muter H.oiU 4 run mmw Mix, No 9 

At\enic ti mov ds bs ioagul toon treaimrmt »mdn sa* vtrig itsmhtmns 
were i valnaled in bench pilot and demousiiation scale lews a; 
tac dines of dn- Metntjmhi m NSatei Dixirui of SimlVm ( ithforma 
Two source wafers wen used Alum and feme chloride wen tile 
t oagulanrs ami«c alitaiu |kdvmtr w as used as arougulani aid Itrm 
chloride was not pH dcpt^nieni and w is more efleuive than atuin 
Alum w o pH dcftcndent with highest ttrsenu \ removals achieved 
be 4 low pH ** 0 Klerkh vale levis mhieved Ik* tin arsenic rcmovnl 
(vice tiMges than pilot or demotistrimons tests when alum *as used 
l N. A 

95-024# 

Awwlng nnrghlng nitriftthm deitgn va«inl4erv 
M R (Oil INS^Nrw Hampshire f mvetsiiv Hnthami 1 O 
Kill ( M NM S11 RM NO nidi) f4 PARIS 
S tiftph I'hH 12, No IV SS 5 ;u SS V 4tl 
I hi vaiubli 1 libeling the peilofnuiti i id prait 1 rouylung fibers 
used for ilu prr ire Him mi *4 turbid waters was examined in a 
downflow liltcr of '#) cm depth .b) cm diameter with orthogomd 
i xptftmrnijd arias v lintuditv wav pvmulrd bv kaolmtlc c la> fk 
c lav i i( 1UNJ mg |vr htu at pH 7 rod nmu strength <1001 M Ihe 
ilgae Sc emdeunw' were utlroilm t d m some c uses Ihe mllurmr of 
Idler dtpih grrvelsi/e mlhvdriuhc loading was vimfum< 4 d the 
removal of k c) o was drtrmimed bv iheve variables as lixUnJ m 
ks-umbug or let of mipnruint r Alg il removal wav nflrcfed mrw' 
luhvdraulir loading rate lh( nimdraxi/e md filler depth IVdexign 
v uialiles exrrinf i linear Hlr< I on jvrfoimani c witli the nocpiMin 
of gi ivr! M/r in the srralmeni ol ilgat Srdimrnlabon was (hr 
pfiiwipd irans(>»0 priHiH* (oi particulate rimovid in ifteM: lillns 
IV (xirnt or irrmoal dc^prnded on the nature and si/*- of ibr 
partuks ila pit seme ol algae and Ifu nitural water ronstiluems 
l SA 

95-024M* 

I r^utmrnl ami tillli/artion ut sludge from w«(rr *ork% 

B l AMBI K7H (fnsimm of Sanitary l ngmrrnng W Met (>tublv 
*rid Sfdid W n tt M uugMm nr Stuitguin ami t kOI'f 
//) / )fa ijof* V4 f olhnfu* Mitu * vtrrt i / an Wilt 
f run / Volume^ 1994. 424 v4 < m I ngbsh» 

Some of tin pr*»Mum presented h> (he disposal of waterworks 
-.bulge art reviewed m vu w of ihe Munition obtaining m Hnmanv 
>.Vrr the annual ran of produchonool thi orrjrr of lOOOOOUmnrv 
(Pv wi ighi \ auous tvf>rs of sludge arc involved depending on the 
prou vs cone cumd (toagukibon of ajrfuu warns iroohnangarirxe 
removal from groundwater or wait r wibemng plamn Ncvrr.it rm*<h 
mi% n* dodge d* watering ire t onsnk red mgcihr* wuh fhirir advan 
lages ami disadvantages ami Ilu probable ouiurme in term* of fhf 
solids content of dr dr watered produti I vph d rtsubx from differ 
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WATER TREATMENT 


cm work* employing pUtc filter presses for kludge tie watering gave 
cake solids contents ranging from U per cent 10 ft** per cent 
depending on the imtu solids content prior to dewatering Various 
disposal option* are outlined from tntorporaiirm into cement pro 
duUton todisthargr vw the public sewer or disposal to landfill 
(Armans 

95-0250 

Integral approach of V\ f -residuals. 

A OR A VM AND f Amsterdam Water Supply Maorstrnj S (; J 

HMJMAN undH M M kOlWHS 

Ho/er Suftph 1994 12, No 1/2 SS 1 I SS \ (> 

Rrdui turn rc< vt Img and utilization of residues from water treatment 
were emouragrd m the Netherlands hy the government with the 
asst statu r of the Water Works Association ('oagulalion softening 
and granular at rivaled v urbon filtration could be opomi/rri to reduc c 
lhr use of consumable materials ret vc ling was possible arid residues 
had value in sewage treatment oi agriculture The recycling of 
backwash water was usually feasible There was no obvious value in 
the hrinr from membrane filtration pr<* evses and this was Jin barged 
m an tonironmc/Ually least harmful wav The application ol npnmi 
/tilion and U‘cy< ling at the Amsterdam Waterworks is dew ribed 
Netherlands 

95-0251 

1 wii years experience with siilphur/Hmeslnne denitrification 
of drinking water it a full-scale works. 

» S( IK H >Ni NBi K(. KMil I iKIVAANVi ) V vender 
HOIK H f VllfNARI N|)S and ( A van HI NM KOM 
H'd 1994 27, No 20 hlO 61 A \ m Dulch I nghsh summary p 'W 
»nd 

Rising cmiceMirations ol mtiili in (he groundwater sourer ol i 
dnnkmg water treatment works in I astern ( udder land I he Nrthei 
lands nn essitated the introduction ol nuraie removal it the works 
was to meet the H limit ol Ml mg p< i htic The groundwater 
contained HO 100 mg per litre Hie scheme tdopied w is a 4 stage 
process vacuum was Iiim applied to remove mitogen md oxygen 
gas the wain then passing ovri a bed ot limestone and sulphur 
gtamilcN seeded with Ihiofrualho <l**nttnfh on\ It was then re aet 
Utd viuasuide and finally mhltrattd thiough soil lor ihe icmoval 
ol baclcri t and accumulated biomass Although there was evidence 
ol sonic iiiUait hrraktlnnugh Irom the demlithc Jihon hed the works 
virtually always produced water with 2^ mg per lure or lessnl nutate 
\t this levrl U w is unnecessary to treat the whole Mow as blending 
with that portion of tt that was not denitrified would illuv* the produc t 
wain to meet Us standard (I nglish tianvhtion n 2* pounds sum hug 
valid lot I9UM Netherlands 

95-0252 

Occurrence of pestlekirn In natural waters and removal dor 
lug drinking-water treatment processes 

J V Dl (dll I tl yormaise dcs I am Pimuv I e IVcqi I 

01 RNA/I M and \ HRt ( Ml T 

Morrr Vw/vdv IW 12, No I 2 NS I I I SS U < 

I hr pieveixr ot pcsiic ides m u uural and drinking waters m I ram e 
md present methods of rrmov ing them uc disc ussed Two national 
studies since WH " had one sp gated groundwater mdnversfor *2 44 
i omrnon pesix »des A w ide range ot substames was dctcc ted w ub 
«UM/mr and suna/tne hung ihe mo t common IVMuidc removal 
could he etlec ted by a combination ol ozone w uh hvdmgcn peroxide 
or i \ irrtKiiation lollowcd by granular activated carbon filtration at 
10 '0 mg pet hire IMtrafdtralton on hollow fibtr membranes com 


hi ned with powdered activated carbon had proved effective A 45-99 
per ccm removal of various pesticides had been demomtraied m a 
nano filtration pilot plant indicating (hot this treatment alone was 
insufficient There was a need for better proem control techniques 
to monitor the removal of pesticides France 

95-0253 

(iAC adsorption of intermittently Raided pesticides 

V MATS! I (Hokkaido I ruversitv Sapporo) T KAME : I F 
KAWASk \ L SNOFYINK and N 1AMBO 
Journal nt hmrnum Him Works Am(h uifnm IW4 H6, No 9 
91 102 

lhe removal efficiency of intermittently applied pesticides (si 
nwmc riapropamd bento/on asulum and hymexo/ol) on an out 
vated carbon adsorber preloaded with humic substances was 
evaluated using the rapid small scale column test Pesticides with a 
higher water solubility had a lower removal efficiency Preloading 
with background organic matter iBOMi decreased removal effi 
uenev Pesticide removal followed lirst order kinetics A linear 
driving force expression was used to model the adsorption kinetics 
It u is possible to predict the removal etliciencs of a pesticide 
without experiment adsorption data provided the amount ot BOM 
ad sorbed was known There are M) rclercnc es Netherlands 

95-0254 

Investigation of equilibrium adsorption of ihloroorgunu com¬ 
pounds on granulated porous carbons in water treatment 

\ N SM At d\ »W ater Rev l.imation Ihsluuu Moscow i A 
I 1 KASHI V uuJ l A k\ 11K A 

ItHirruil i»t W tiirr ( tumi\ir\ ami hi hno/ogv ld*H 15, No 12 H 
14 

Rivet and lake waters often contain vhinro organic lompounds is i 
result ol the applu ilmn nt < hlo*o organic pcsliudes in the c iiihrnent 
and the discharge ol irisutf k icnth treated industrial w istewaters 
tonlaimnpchloio oigariK solvents ( hlorooigamcs utri be removed 
tnun w iter hv adsorpnon on ictivatcd c irhons 1 he adsoiption nt 
chloioioim (ru hlorocthyU m tnd tellachintuie c irbon on .u mated 
carbon tkAt) iodide BAl and \t.» and sulphotarbons tl S 
SI ml was studied «is i tunc non of chloro organic compound con 
cmiration pH km|X?rature and gianulontctru composition ot Sf 
rn Adsorption ot chloioioim on M in devuUUd from the Hentv 
isotherm at com mirations greater than MM) ug fx*r hire (iranul ltmn 
composition ol SI rn did not affect adsorption i ipiutv when pun 
tvmg water containmu low conccMUTations ot chlorofoim (less than 
MXUig per lure) SVith higlwM concentrations igreater than 1 2 mg per 
litre predict efhutuis was obtained with tuier lr wlions ol \t in 
Adsorption w o urutlecud hy pH m the rurigc *» l k ^ ( hlomtorm 
idsorption on SI m mcreised with mcreisvnjc temperature in the 
langi 10 OH Russia 

9541255 

PerfonnarKC-halved bid specificalioas for activated carbom 
B fHOM \S iNoiu AnH’fic o Iru Atlanta (id i 
f'uMu Works IW4 125, No 10 9A and I M\ 
iho use ot pcriormanec based bid spc‘t ibullions to pnxJuc e a desired 
lev el of performance ol water treat ment works that would also reduce 
long term c oxb is examined Bid spool nations were used to evaluate 
activated carbons Ixung used li> .HJwrb odour pnvdtx mg organic 
compounds at Arizona v water treument works The ruefhrxiologv 
tor establishing p« k rformancc based bid spec iftc aborts fen rnumu 
palttiev using powdered oxlisated carbon and lor calculating dose 
equivalent favtois is described The results of a test programme* 


4Q14LINK ABSTRACTS Vol.Il No.l 

r 199^ VARc pie Repnxlnetion not permitted 


44 



WATER TREATMENT 


v ,ng peilornurKf *x»\ed bid *pru( Rations Uu t w acr treatment 

* iultn arc discussed 1 «S*A, 

^5-0Z54h 

f HmmatfcMi of atnudor Ha adsorption on In m lhatcd carbon 
mathemataal modeliitif: 

M l PARDON f Arum Rahetvhe Matsons l affine' P ROCIIi 
t fu<»ulS and] M PHIMPOl 

h h*v yue* V i(*ni rt 4fe/iHNiVc P4M4 fW, \n * S 4^ 42^ im 
f mn {nghsh wmman 

Ik spue (he widespread inlmduttuin ol Mint * rrb*>n f«hri*ti* ft lot 
tu jrw'N.iioMrau'* lev els of ttmanu 'mpurmev mu h as ,iU i'wlmirs 
^ f tt*f< oipphes the pnurss has re m timed large h empiric d md it 

* w tict t impossible to predict w iih ,mv vcrijmm how long a Miration 

k would last In order It' rrmrdx this mumIioh * veins ol 
i*> »t i »> v experiments w o performed using ictnaicd i irhon sus 
xmitti if A.tui of dil It lent TlX contents md vnnturmf \ u\m^ 
onurds o' air i/int in solution ‘40 ug pt* hire to liltf i liiu 
tr m K h mils ol huI\% v s to! It tvs mg i qudibr u on ot l hi uspt n 
sefw rms writ plotu J which indie tied ihit iht ixunt i* 
m f w n dependent on ih< nuluu of lh< w tier livid nut die 
n muj u»on o] -itra/mt it contained further studies will aim i s 
\w h itu sc 'Hidings lo the turd bed filler systems rmplovi d in 
k i I nghsh irunshuon HU (sounds sterling v did foi IdOS) 
rant 4 

wx UZ*"' 

Ha laming chemical and microbial risks of drinking water dis> 
ndution part II Managing thi risks 

l i H \ I N \ jrpiin I’hI tie r hi k fnslilt u arid Si id 
i i .is s KMd I R M ( I \Rk R I HI H l DOM I 
V ' KMUA\ <i M MARSH |) \ OKI N M I' SOHSf \ 

1 M SV MOSS 

\ * 'mi 43 \o s 2tr :ih 

> i i i t in tr igc ru/v rohinio^. k il n ks nut | *»tf mi il risk (run 

i s prKtiuts I )HPi in h inking w nu iu dis< jsst 1 I h< 

U i k tf nn nikfobi' logn ills umkimu) ii< vl w »im ssru high 

1 . > Mil J hv Mu jfkiluui t I in I in niori ihlv in tiu'npuij, 

if Ins m prison (hi MluU nl DHI' uo < I mi loimipor 
Uih<n kh ev dr m c o* iht v ire ini'kitns its of t hinru in ddrml 
in w is muifu Iismu du risks fmm nfU’unild not Ir Jkhond 
H (u iiitv sMii t vs ikr imldluhvi tilti limn ir dim d the nru) 
i * ikon iltMUilivt di inti unit Loukf h< um <1 hui Muir 

{ r st i ntigh (rov* i ss» I Moris n rtrius. iht o u r nil jIhm 

i>Hi u iil * m ruis r rt i'nu ni pom\\i \ mio'i simplex imj l*>mIs 
l J f pn ti ouruni s a he v w ifi i upf lit \ktu If. tjut nth inkf 
>< ft tnphui w tml 1 h in ids I il m uk HU m disiilutmn 
' mu , i rr^ard hv | >li | corn c mr itioiis I Hush in luo tor 

4 Mi lU r sl> it ti mi lu u »n in t I I * u p m u I ht n m 1 > 

* is I S \ 

02^H 

I He sidar photixataKlk ilru in la mi nation of water 

! /II \ S(i Muhi^an ftshnologn ai I nistrsriv M m^htom i 
1 ^ RIT II Mil N and I) VS HAM) 

■ ' j mm r ( \ huiunf\ ' 19 Srpteitihei t No IK U * 

i ,,h md dt vt Hijutr ( MO soiu phi him. iiahos SP usifk < rrn 
f dnMo i nhohk j{ dssjs hastd on fit mimii tioxnk is ffpoord 
VS t tages i lf SP art toi)Milc p t*v! * i* dssi u k i turn pholoatO ih 
h u'i* o* Uu iron Mtpnrs light dt pt mk ru \ indfttiLUOsv irt 
] sajss<d Properties ol slurnes md sup^vned phoioc il iUsn in 
utd t id i icsi, tnd pi lor studies jn ihr \ H A and I uropi iff 


nrportex* l xantpk oil icirnt appln tuimsof Sf^ ate ukmdird IXou 
arc 4i 1 re It mu ev l X A 
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l se of ufinatMoutid to enhance water treatment 

l } MAHON toctm \ msersps ‘ A P M WMAN S \ 

PHI II H IXH t » H imtk R HI PT 

m/Vi UHOFU4 ( uIhim Wioa^nW/jii* ibwi, 

trim r Volume 2 AOk MMmlnghshi 

V f ingi of (xHsihlr ipplu mom of uiuavonu rtwfjirx ir ihestwifext 
of \k nt • hcuimt m and judhiimn ah Uemt nl is po suMcit IV method 
h\ whuh i)w h ms»ntssn»n of uinasonu vthfjihons itteOs tK »>e 
Jnmi ifiHHJgh whuh lV\ p»ss h^udur with assouited im|HMiiics 
h\ du ue«*oi of * ruimtu i of lugtwnergv Ho isdisiusxrd lol 
lowed hs < v implcs ol t he dluh prtuini t d \\n h as th< piiHli^luui 
of Ij\ Uoxvi r idh ah and iht n omtnnafuui m torm hvdrogrn prit»x 
uJi mw iu it Kt * mi fresfjx iu n s uui iht misled decadal ton or 
pluHolvfu k\ompsksitinu o' v omptumd i sut h a pcniiuhhwtphcivil 
Iht hatniKidil uiivitv id i hkmiK nnv ilso tve enhaiu cd hs ultra 
sound mddiumj the poduvlmn of t hlonnr h\ rlcittols *is i Mtpc* 
out imptoo niciu of sUu hik v uu* hi tt ih/id h\ (Ih use nf uftn 
sound iro in nsuasc in ihi i «u ol * hiomu it k av Hu umlifuiu 
< ilot indued h\ ul(Msouru) u< ilvo htghlv Vndiual lor MitlasC 

leaning md dv git jsmg pnHovo md the s it.ilvtk .uinih of hrt 
r<np mou k it th vis such »s nu to t povuki nuv ils*» b< enhanuM 
Hu use ol uluusonu tlso i sisi in k hies mg. a umiIomu disprision 
of pow k t\ J m Ut 11 ils ih s» in out \ iiutu dms nU « it dv sis (oi 
ofg if)U f( Kill US l k 

MX |I2M» 

hisinfrrtion amt dlsiidiution hv<pvodmts 
I (I tillsV IP I \ Mini 01 U Sis i il AH im md I h dlfi 
H< 1 old i Iml md 

W ih r Suf oh 1*M 12. Nl ) IK fv i IH h 
\ i r>w rrution d ow si vs on InmtcvMou u t li uiif< < mm tn pi<Rt 
ii is tHtl* is pn m nu d h isc J «»n u(s ujur mu itmn d ie|MUf s WHO 
) uuk line mlpnxtcdnu u mi on mtili unu lh< pmprriicsol 
hi i Minmi'n iIniiIi ihms irt sinnun/nl t hlnnnr ms it«* rmssi 
id I nh douit ih mu s * 1 HM mi< r t u HHP < f pre ue'i i ow* t 
r>i in pi uii i ihi hiptu < o in t nil ihnM \K III t tod proposed 
, !! lr On f >1 HIM i h inti hn ni ill lloiituffd t( < tw Hlits 
Into h 1 1 mil r 1 1 i « im v f hloodt liu hloo phi not imllorm ikk 

hvdi mins ounou l» id il (minis V iliio von (>ntd on 
m it yi m (Ihii m Ism I on ipi m iimtuk I ltlh w o known 
ihoui non voholi HIM t omun ihout HUP hid piomptul di< 

11 |) if i iitii o' lo n!u i ’h» i tin * (dofirn In umii i im s 

iisMih 1 1 u if mi^hl his r HU mnipinrruvd no i ss iti rlvnrur i pi 
lu k Ind uisui Ihrouffi nidupnt/ dimihMion Ii all uur 
l»i( ills m dmi lopinj, (oufiirits tin In pnoritv a* is lo produti 
vs ui r fit from fu'hoenu um to org irusm Internaliimal 

^-«2M 

Sjh*UrI ( cmtnbufinn 

if KRt 11 HOI ! kfW A N V ftr s<r m Ii .unJ ( i insult «r m > 

Niruwi gi nl md J s in PI } f I I I N 

Hu/m Stipif/v 12, N« I 2 IK h (K f» Id 

V vpuiJ 1 upon ori Ji mill lion ml dnodMlnni hs pruxliji is h 
pn vuttid (son i UuM |x r fx iiv^ Whirr pmuHi (pound md 
h u fc 4 dlerrd w »(»rv wi r? run m an d wuh i hnnu d dtsrnfu hints In 

>fjin t isfv i (>i»m divinlc turn wnh t hhuim toil hern umkMikrn 
hut this ludVtfi npiHidV I V divifiti < tnui ceded m i iv s ul 
im d i out irruf «ln»f Is pr irudu w 1 1 mu d * irhon <( < At > liltrahou 
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WATER TREATMENT 


Pune fitiered wafer wan treated by slow tand filtration without 
dHjnfettton strict Nttrnclogu at monitoring was necessary Direct 
surface wafer trtmmetv bawl breakpoint and pint chlorination The 
former would be replaced by ozonation ami die latter would be 
omitted or I’V irradiation undertaken in combination with OAC 
1 1 Itrat i on Nethertond h 


95-02*2 

Hyproduc ts of the aqueous chlorination of purines and 
pyrimidines 

M S YOl N(i f Mil A hrmronmental Iik Wateriown Mass) 
and PC DPI N 

f nuronmental St wur & Jet hnotoft\ 1994 28, No 9 1 ^ I75H 
IV* possibility of the I or mat ion u! stable by products of environ 
mental concern through the interaction of aqueous chlorine with 
purines and pyrimidines during the chlorination ol drinking water 
wav cammed TV reaction prodiu Is were determined using severai 
guv i hrorriuiographn methods employing elec iron t apture and mtro 
gen/phosphorus detectors TV results were confirmed by gas chro 
matography mass spectrometry Only low yields ol haloatctomlrilr 
were obtained though numerous other organic by products m< lud 
inp c yano compounds haloaldrhydes and haloairtu at ids wrrr 
ukmilted fwool the pyrimidines pioducc d high yields of chlnrin 
aled aldrhydrs Kra< tion pathways are suggested l .S.A 


9MI263 

1120 enters the ozone 
M MON KOI 

i onttm t Journal 1004 No **00/ 20 21 

( oloured raw water common in Aberdeen and suitoundmg areas 
was c urrerilK treated hv slow sand filtration pH corra lion with hme 
and chlounution The Inner could give rise lo excessive tnha 
lomcthani concrntiaiioris while only parti ills removing coloui li 
was planned to destroy coloui by ozonation before the hlicis Sorm 
d< tails ol the n/onc grneiaung plant arc provided l K 


95-02M 

(Growth of leitioneHia and other heterotrophli bacteria in a dr* 
culating cooling water system exposed to ultra violet Irradia¬ 
tion 

I M hi SN| tSO\ ( National Publu Health Institute Kuopio) V 
I Kl SKIT At O H ! AHOM N \ 1 U l hhl l T 
Mil TTtNf N uulP I MAR1IKMNIN 
li uonof nf \pplttJ fhu h mo/ocjv 100.1 77, No 4 CM tbb 
The elfcUs ot I \ irridntron on the occurrerict md growth of 
legmnellas and other hetrrotrophic bicteri i in a c Me ulalmg cooling 
wafer system were investigated The system consisted of cold md 
warm water icservnus Water was circulated through a l V irradi i 
lion system tn an open channel sick stream omc every 28 h Immc 
cJiatch alter the treatment viable counts of legiooelfas ami uthci 
heterotrophli bacteria were (l 12 per cent and 0 7)2 per cent 
respeotivelv ol thine m the reservoir S implex from the treated water 
incubated in the laboratory reached the counts in the reservoir water 
within Xt mostly through reactivation of cells damaged b\ l T V light 
Finland 


95-0245 

Investigation of drinking water dtetofeetton in a mock-up UV 
device. 

O S SAVKKfA V Dumamkn institute ol Colloid Cherm&try 
and the ( Vmi&trv of Hater Kiev) N G POl AW2HENKO and 
V V ILlYASHiNKO 

Journal oj Water ( hrmtstr\ amt Technofo%\ )99T 15, No 12 41 
47 

Hie inactivation ol l m Hern hia t olt S treptoi m c u\faet aU\ Proteus 
\ui$am P\rudttnuma\ ueruttmom and Bat illujt c uhuks in 4 pilot 
scale liV disinfection plant was studied The relationships between 
radiation dose flow speed and bacterial species were cktermined 
TV bacteria deacaueci in sensitivity to l \ disinfection in the 
following order l (oh P vtdgcim P or run mom S fartahs B 
%uhnh\ Bacterial spores were the most resistant to disinfection and 
at a flow rate ot HXI ml per h only 99 per cent ol them die 
Ukraine 


95-0246 

Predicting the effects of resin cleaning on the performance of 
a deep-bed condensate polisher 

(» l I Ol *T( H i( )kljhorn i Slate l mversiiy Stiilw iten ^ 

PONDl (,l I. A and l) J M()K( *A\ 

M irupun Water |<W4 II, Nob 22 md .4 2" 

Hu* iccuracy of miH.itI predictions ol bn jkthrough of sodium and 
chloride from a mixed bed ion exclunger was compared wills icfu 
ably at a l S power station TV mock I seas dr used from the 
stitinn s practice ot removing the resin 1 1 I imoriA at ion ration verv 
* weeks lor ultiasnnu cleaning md returning it io the bed it w is 
assumed that it would ihcn be thoroughly mixed and would pic sun 
a homogeneous profile for ion c u h mge throughout us depth l siu^ 
daf i on (fit concentration of stnliurn and * blonde m the influent hi 
relation lo the total exc h mge i apautv iik! tin 10 fold diflt re m c m 
live selectivity foi the letter compand with the former the prohibit 
nsi w ith torn ot i .u h m tlu ( f Hue nt w i\ calcul in d l he prt si nc c ol 
other rli ments m the tciual inllucni it the powu nation complicated 
th< v ilulotion ot the model s predictions tot ihloridt where bred 
through ot a prescribed \ tlm ouwrcd at day Hb maeid of du 
predicted das Ml but was very close foi sodium l S \ 


95-0267 

Hater softening hv granulated cation exchanger based on zir¬ 
conium phosphate 

I M SHARXdNi Ihcirnoxid Rest m h unJ Pr<xhk lion T irm 
/ tree ho sin S [ BOROV K(>\ V [ MOIST M N and \ VT 
(.M MS 

hntrri.n }f W ittt r ( h*tnt\ f r\ tiru 7n hn >/ no I90f l*i. No 12 
40 

/ireonmm phosphate is i medium strength hifunctiond t Hion o 
clunger with an exchange c ipaeiiv in neutral media comparahle to 
(hit of organic canon ex< hangers Its use as a cation exchanger has 
bee n limned by the absence ot in effective method lor Us prixiuctmn 
m the lorm ot granules w nb gorxJ kinetic c haraciertstic s Thcrmoxid 
a spherical tc»rm nl mechanic alls strong granules n pmduccd 
bv » sol gel mcthcxl TV use of Thermoxid M for removing hard 
ness salts from water was myeshgated bull softening was achieved 
alter the passage of InOOcs wVn a Kl 2 H organic sulphcn auon 
exchanger was used IV hydrogen and vcxlium forms of Thcrmoxid 
^A had the same water softening abilities Russia 
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WATER TREATMENT 


{■ ^rt sH§r»te to lower ksd kfvtb In drloklnK enter, 

PuhtH Wr>rte< IW. 125, NO HI KA-H4 

y\# of irortmmt Elegies ku reducing lead, trim and 

a ,pp^r testUftnd removing colour from ?hr soft. moderately alkaline 
ot Vwi. N H \\ dcwnhcd The water conodrd the tmlmcd 
, jvi non pipe diMribmicwi ot the town a problem ih.it had not Ivcn 
tated by a nee treatment facility Sodium silicate w as chosen to 
](*eer tevck c»f these metals in the system The studies were sained 
out to esaluate the effectiveness of sodium silicate and to provide 
f norr tnhvrmation on sodium $ihsatcu>rrosu>n mhihiiion Alkanimv 
vakium iron, lead and topper were monitored at 12 homes 
ihroaghoui the system Sampling puxrdvres and studs revulis are 
dnvussed l’«S-A* 


95-0 2*>9 

Standardizing an attack against lead. 

1 M W M VRk 

A H*joy rnattnrnt HbJ4 37, No ^ 
sfc i issenihhcs U>i dosing of orthophosphoris ac id of o VN ebb W ah i 
a Mri tfcaiment storkv for ihe reduction of had an a,iter m «Jt 
s ded Hulk ami and dosing apparatus arc sepal aicly bunded 
Mi <'t xnd saleiv considerations art dts< ussed l-k. 


95-0270 

Hvdrngrn peroxide: a potent forcr to destroy organics in 
wastewater. 

1 PI AM SoK.n Intcrox Houston lev i and M ff II 
i Invwrwv l 994 101, No 9 I MM I 2<) 

Judin m d vi ater treatment methods ym h as phase transit r hudogi 

* j h ’mem and thermal or caialvin oxidation hoc then Iinidu 
it*' i broach oxidation is often used where biological (realm nt 

'U'iMim ( omntr'ft lath used water treat run it t he run ih m< ludr 
r t one pniasstum fvcrmang.inalr n/one amt oxygen hvdfogrn 
,o mdc is an al) purpose’ oxidant which t an k applied dun t!\ or 
fumtuMi aiih a catalyst in ids anted oxidation processes A 
w pK way Ip ceucratr hvdroxvl radicals i * hy using a 1 i iilon s 
h cent svinn I h! he till otuamt pollutants sudi phenolu s 

* ‘>n tied solvents and ben/rnr v m k' destnoed hv treatment 
> hr irus < urnhtnrtig hydrogen peroxitie with ultrastoln light IVth 

* s«stems which Liimhnc hvdrogen p*roxuk ccith n/ont dsp 
t n>*lu(e todroxy I radicals as Hk active spates l .S A. 


<*5-or i 

s<morlu‘mkal destruction of ITT 11 and ( T( r 113 in dilute 
aqueous solution. 

H M { IH f \fif Akron \ diversity Ohio* and S hi PI P 
M tthii Nr in ih r A 7r, hi\oLt%\ |W4 2fi. No 9 <r>PI if/? 

usr ii ultrasonic alls driven chemistry <r sonnchrmistf v fo 
1 si r ov Huomint hloromethriric if'H 111 mcl tnHuomini hfo 
roeihanc d IP I m dilute .iqueous snlulmnv was mscMigaled 
nhons with art initial comcmration of approximately V* mg pei 
‘ < f t vxerr cx|xisrd to 20kHz ultrasound with i pr^wer tx*r 

unu volume of either 4h W per ml in a huU h rear tor i* r ft M Vk ^*rr 
nd m a \ iruilattng reactor f airly rapid dextrumon of the CM w 4 o 
n hicved with less than ^ jx*r cert! umirrgomg volaoji/ation Ik* 
driktasn rates were slightly higher at M than at HIT *1 Ik* soluiiou 
pH decreased wrthsoniuitinn suggesting ffwr acuhe speurs as a tmal 
Ihikvgejn acceptor l .S.A. 


V5 0272 

Hmrkkh water wtpph enhancing fnmh water . 

H V*ll \\ t rgevue Braxlieais A tualum Inc Tampa Ha i 

ami R H BKOIH! KTtVh 

friNu Wr»\ V M 123, hold d; d* 

looveMvmt wan i shortages md wain dr gradation piohtrms iHm 
edtn munu ipatuv Mao tvei* evaluating live desph*pment ot a Iwaskivh 
groundwater supph that could hi treated and used to suppiemeni 
,o adaHc tirsh watei mthx* k*ng tern, /tvivrsol t*i.u kivh w aiei wen' 
fsrrng dchnr.ued tor nnxme with nesh wan t aivt treated by reserve 
osmosis to puotde poi.ihk water ^ new pumping strategy was 
developed to - m»blr Ur hi,w ioh water to N 4 .ncrvvrd Pom rfn 
iVrrper u rtl /ones !>>e deveiopmem and im of a % nmjMnct nsHV 1 
in the prepaiation nt a welt field m.miigemeot strategy lot the utv »s 
drvuthed 1 he ». os would hr girt pnmpmg wain from the text well to 
Uu u verse inrnuMs ta< lifts m fate 1004 


95-0271 

Vparatmn pr o[w r(ies of id!raidlr ation pohsuHonic mem 
hntne modified lu idigomei Hum hot vtirtm funlx 

I f M VM1 I \KO i \ \ I >u/tt msV ii Institute ot i olliml 
( he n i uv ami tiu ( hi u ist»> of kV iter kies M f HkN K A f 
HI KM\N \ \ iKUhHIMINkU and I I' S \H )\ 
tour*hif f Has r l hromOvtum’ /f,hu*Movv 13. No 12 P 1 

1 hr tnlhtrnre ot {hi mvldu it ion *>t jx iic filtration jxdy stdphonn 
mernhfanr' in hi.ith hot ohgopin sml m t iritv MiOS ot ihi unoun 
and i ah one iv (nn > »n h ( ronu mb' *nt sc pat ilior* o} i lec IfoU lev w .n 
in\i uiy ih d Itiain h * i n> now * 'in j.u » mi* i oht un 2 cud nmogrtm 
pOMip' upi A h ddr c lu din h r 4 s tin 

fiM's/on 1 >1 pi" iinm of ihi mo^ i id< s <d Iht' viu I ii l mis on the phase 
h«»Mfi){ r v diiniijL tin ads* i pi ion ill he nonpof i{ mu trw e Modiln.tfimi 
t»i tt* i» k 4 rut»iane*. In IH >S i< d m a de< n an u the n |>« mihmImIiiv and 
an iikiroc in polviUnteui pin id n u iitmn Mu c lunges in the 
sc p u alum pio|VMi< * oi iln mi iuhr m« w»w o laird to I hr c h nipt ^ 
m thi dissolved solulion nu mbr.iin mitaii mleonttoro 1 krwlrw 


950274 

Optimal use of mertihrunr prmesses, m drinking water Irenf- 
ment 

f . NNSI | Ml ) *1 Mill It 1/ | l O 1 ItiITU i 1 i H< ( <4 I V 

MANMk % I KM MIN amt ) M M I | \ I \l II 

d » Vn/v-ih 1991 12. No M SS 1 I SS ? 1 f 

I hi a t of imn.fn.in. ?i hmdogv m w urj uninu in i dmnsvtd 

( Ianfi # it.nn oi mi!ai c md undt >an I uau is ot low f >< M c onh nt 

on Id r»i { ai'>« d oil f^c inn io|do one HMi wult pn *U propy tef« 
nohow (iftit m mlii mi or uliraidu tiion i f f i wiltu i Uidme mem 
itr.ini c the I Min tx mg pn fi r ddi twx invr mu rs wen inrtond 
Sotnnn»e indite am in an r o mov ii w »e Iw o *c lursml hy nanofi! 
n iimri. Nl i m haul w ait i<- of slight futhiduy tow ondrr. ular weight 

II w.n sufficient lor i olmift d w lit r c oidairung me fojHdhHahOi 

Surlai e wains with high organu tr. »th r com enirationv were ddfi 
i >d l h* irraf with nirnihrunr* lor Mown K tow ml pt h 

nyitiahofi powdered acmau d < arhofi ,tdwirption aiei I I on u llu 
lost membrane wneviiht* trujtmr rM * omhiruf irms A km UWHi 
m 4 fvt h fwmhf iiv s aui only vuhh lot tsolishtng M onlho **i dc 
w.e m h h mort • xpeimo duiuomi nhon d tn Mirvniorl I ( mb 
md <tiher ti iu are provided frarkr 
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UNDERGROUND SERVICES 


¥5-0275 

Ktupttfui* of oJigotmpbu trfofUm bacteria in high-purity water 
syitnm In sxtpwiw nutrient {supplementation. 

G ft Hi;STH>(Mkri»Avt 4 Vhof Vermont Inc Mofttpriirn A 
A NITKOWSKI ami A rODTDRP 
tfltrapuff Water, 1994 II, No 6 4 1 SO 

Ihr lorrcdabon klwccn rmtrobul growths found in high purity 
low nutrient water distribution systems and levels of nutrients was 
examined in a series ol r omrolled nutneM addition* Ample evidence 
already existed of the necessity lor a minimal tomentrauon of 
c arbori and of variations of the attached biomass ref killing changes 
m the IOC of the water sometimes leading to detachment and that 
lhr level of dements needed hy the sessile oligotrnphic organisms 
m question was frequently below the limit of defection of instru 
me ms Thr effects of increasing the levels of various rlrments that 
might have lieen the limiting ones lor growth were therefore ex 
plured in particular the response m terms ol the production ol 
evlrau'llulai polymcJii substances whirh lautifatr adhesion was 
noted Mostdietaiy supplements piodm ed no effect whatever mdi 
(afrng Ifiat even high purity water lontainrd adequate comenlra 
lions hut souk (lor example potassium phosphate acetate all at 
the ppt level) slimulatrd idtdivision and in some cases changed i ell 
shape A minute augmentation ol carbon might cause considerable 
t siraiellular release such that the KH levels were highc r tievoruJ 
ihc organism* (h<iri in advance ol them Considerable variations in 
inuiobial response were found lor which tentative explanations arc 
proposed 1 he need for t ontinuous I OT monitoring at as manv sites 
as possible is emphasized esfx*uall> il thr piodmi for which the 
water is destined is carbon sensitive l .S.A 

¥54)27* 

lk*m>xtifvlng water treatment. 

D M\IRS ION 

{ hemu til / n$mt t rm% 1994 101, No 1 ) T 1 and 71 
I Nns of industrial water treatment i hr run als required more precise 
il.iia about the (unstmicnis in then water Mthongfi i? was expected 
that t hents would become moir disc rmiinatmg about whit prodm ts 
thev used t onsumption was not expected to decrease ami there was 
i 1 I pei tent annual increase in the value ol unlustn it demand lor 
wain treatment Most new product development sc is auucil at chlo 
run elimination Some applications ton Id ilso use simpfei water 
treatments IkVA 

¥5-0277 

Mill waters run deep, 

I HODGSON 

fhoiK /kio/oo IOU 4 12, No |n UM OH4 md uhb Oh** 

■\ review u piesented ol f uropcun l S and to a mmoi extent 
lapamsi oltusal requiienunts lot and uulusln il practice in the 
preparation ol high pm it v wain used in pharmaceutic als preparation 
or as water (or micciion fhe review opens with distinguishing 
N’twern punned w iter and water lot micMion although similar 
t hemic at qualities are demanded of Nath the level of pyrogens and 
the microbial count permitted fra the latter are lowei Attention is 
then directed to the scum e waters used lor thru manufacture, espe 
< iuIK to tlteit lackol cousisiencv srasonallv it the mimic ipal supplier 
Imm whom most mamdactuicrs drive their wain happens to use a 
surface one Oven ommft suih vari.eions requires either advance 
mane 1 torn the mvmuipal authorities lespec tails d they change live ir 
water sinmel or veiv trequem momtonnis by Ihe manufacturer 
\ anations m input quality cause more problems than ihe actual 
qualm whuh c in generally be planned lor albeit at a price ITx’ 


processes used to prepare purified water arc lett to the discretion nf 
the producer bur a considerable degree ol regulation extfcl* m to 
whir h processes nuv be used in preparing water for injection a rare 
cave of regulation by technique rather than by end product quality 
Distillation is everywhere permuted, reverse osmosis is m saime 
countries but n«ri others Manufacturers tend to work on the Safety 
First principle for example by using Water for Infection' quality 
water in their pnxcxsev when this is not strath rxxressary The 
danger of microbial grow through on a membrane is thought to 
outweigh the cost benefit of reserve osmosis over distillation whose 
higher energy costs do not at least in the t'S A amount to much 
Fhe use ot heated stainless steel pipes to distribute prepared water to 
points of use reiving on the heat to maintain xicnic conditions has 
changed somewhat with the practice of ozonation at ambient tem¬ 
peratures permuting the use of other tv pen ot pipe which would have 
digged w hen heated Plasm s pipe” formulations are being developed 
constantly but the risk ot Jc.u him* from them has yet to he assessed 
International 


UNDERGROUND SERVICES AND 
WATER USE 

See also Abstracts 95-0001, 95-0018, 95-0037, 95-0039, 

95-0055, 95-0092, 95-0152 

95-0278 

I wcrttielh century w ater divining 
R Dl MHI HON 

IV wU t X WiiMt 7 n tilmt rti h>U4 V7, Nn O ."Sand G 
Identification ol voids ansing trom k ikiru mwus using r idai is 
reported Phi magnitude of Meruls trom dipole mlennas in a v enu al 
t Hire hole arras was compared during wjucsmm transmission and 
rrceipt ot signals thus permitting a c luck image ol the corulnc to itv 
of the ground Design of antenna smiue ol signal I re qn nu v of 
signal and cites l ol sod material ue briefh conxidercd Apphc ahons 
ot subsurface Jadar in I mope and the l k aie briefly uqvuU'd 
l k 

954)279 

materials selection a systematic approach 

P I dc ROSA OVRt f rur mooring Swindon) and J f McRRIDI 
Mj/ir Sii/V»/c 1994 12, No 10 SS 14 1 SS 14 s 
A flexible yet svsnmiik method ot selecting pipe' materials o 
describevJ whk h sci ks io optimize costs and technic tl perlormaiu c 
lot all diameters Developments m pqw line* systems components 
lomling design theories and installation techniques arc outlined 
Aspects of selection pnx edures discussed include key objectives m 
pipe selection extraneous lac tors milueiking the decision and the 
humiliation ol i str uegv I ahles lisl pressure pipe' materials lor water 
supply applications and the principal advantages and limitations tit 
8 common pipe maienals A l K case study is presented l .K. 

¥5-0280 

Plastic sliernalives, 

U ttrUi H att t and f mmmmrntal t nemeerme 1^4 17, No " 40 
Plastic pqvs are suitable tor submerged unit all pipelines installed b\ 
Ooai and smk mclhixfs aixl can provide an alternative to concrete 
pipes for sewerage and chamaec systems Dk’ range ol VvcholiU* 
plastic pipt's from KWH Pijv and fhar applications are desenhed 
I'hcse pipe's were stiffer walled low pressure mono-plastics pipe' 
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^5^ 4 *p»ralh wound boHrm-bo* seiiumod wall with diameter of 
2a no mm Advantages of Hehotitc ptprs art dm usved Howoci 
thr propei aeleitton of heading and hackfieid material and cartful 
nmpsuioo m iaven i* liiIkaI m then msulUtcm and uv l .k 


a$4*2#f 

Ijiefio recovery using hydropower equipment in drinking 
outer euppb sjtfteim. 

rVw/n hi \trevn dti 0a\ utui Wojnerfcithri * V tukbosn 
f a * W MeribUl W 6H IW4 Mpp (in German 
Ihc *iv^n which useful energy unchKhng electrical energy c m 
** generated or recovered during the operation of drinkmt. a iter 
sicms o reviewed m this booklet which sets out the principles and 
pr ktu d recommendations concerning tire operation of such equip 
•tx-s'i *o get her with guidance with respect to electrical system pm 
iu n >n md safetv precautions the rrlcv am German ami Intern man if 
k rndaijs md codes of practice governing the operation d such 
systems ind the various typesot hvdraulu machinery and gain u<»rv 
Tinned Germany 

'** nzni* 

Dvnamh pressure changes in watrr supply systems 

lhu i tu \c>*m ti<*\ (j>ii\ ami \Sas\trfm ht \ i \ I uhb*ni 
j)Vt W MrrkMsttH UJ^ W4 *()pp on German) 

Ih s lduMuv Nxiklet presents guiduKc on the n mire md c h ir ic 
mo >1 pressure surges in response to sudden t hinges m How 
i h u n hydraulic systems It is iirvisal md updated *i rvion 
he ogm d hemklrl or the v mu topic issued in WH * 1 m 1 presents 
h lioi kn wl Jge concerning the m igniiudt md methods of 
i i m m t t pressure surges md meituHis i I count r utuq them 
oum hr the stor igr ml distribution oi wmr *upplus Itu 
* t ire spec t illy import tn! in tlu c isi ot 1 irgr mlworV 
r pr urK^ot sir iu gtt import if ic c w here non st ihoiwn p.ou v> 
i f i mp f idurr s or i Ihr r flow di coniimnlH s m i\ h oe t it 
f ifrrctfhctv A ( hu i Jisi m I ihul ir lorm is me ludtd sun m m/ 
i th u mis rvpc s of d imping divucs ivnhMt »hu 
> t \ n ss v in ih his m st mu md m unten m< e it cpnn ments 
Germany 

M 02HM 

I st< riding the benefits of water distribution nuxlellmg in 
Severn f rent Hater 

M h uVVSWf i Severn f rent VV att r l id Binnmphimi nidi 
1 HKAMMtR 

//) hHOfOl* W f o/hk/w Mi ut e* rrs //«w Wn;w/iir 
fria/ Volume 2 1W4< l(H 110 tin I nglishj 
1 hi nnurc r>t recent trends inthi applu ation ol network modeling 
* s Severn Trent \\ iler is reviewed leidme to i description ol tlic 
s if jhihtH sol the volt ware prnv tdedbv Stoner \ dentate * I ik wliiti 
w is mind And tn MMU The wide r mgt of network puamefcrs 
ontd bs this sysiem making it sinLihk bmh for strategic doiri 
h inon mu detailed network modelling ipphcannns is divuiswcJ 
i rgrther wifh die tharaciensncs rcnciermg it c oy tn manipulitt cm) 
coniti 1 Some examples nt the wa> in which the ikw system has 
ontnbuud to improvements m both the reliability and c|u dit> ol 
uppiics to customers within pans of !h( Severn Ircnf region an 
Prevented \itraie blending chlorine residuals jml rcpltttrmnt 
v Hir ‘arc tM capable of representation in i mariner whn h is rt iddv 
mcffigibie to the user In addition pressure changes mcS leakage 
ontml operations tmdd bt sonulatuJi with the mink I l .K 


Optimal real*time m«itagrmetti for a drinking water supply 
network 

U (*1HI ( I it 1 M \(»H11 tianneti A Ot ASM and M 
PI ROl 

Hi l)R< If t >P vM t WoK/oe Xfarux * t f*tu \fair\nilr Sat 
ume i IWk IH 1*1 in 1 tern h I nglish qunnwv * 
l iccdwiih nonsidi i iblc «oc m d< m md lot drinking w uiei vupphi s 
during the PlHtK the Sairdht w iter uipph underukmg umxmitrd 
i »ew w Heiworkv t«o mating i tw w net »hsu k tcd from die Sant 
while the veiimtv of supply w in cuhaiucd by the prmision of 
cross conni ilious ht'wirr ddleoni uevuvoits to*mmg pul of d*r 
ncfwoik In view of the ou it m i o mplottv of ibe rntwoik stnu 
lure then w is < need lot impioud contioi sysinm as a nvuli of 
whkt the \ i vimjc \ ilu Am luumi »kd md linked by tele met! s 
to i bintuil 11 uitnif pouu Hu inuugeruini of du sysum wav then 
pcrloimnl with live mi of t vfXcu 1 UfK ot nuvdcl hawd mi graphic 
pioyiamming Ionium 1 m f i i h< ip lUhd Du marmi r in which dns 
t\{H* of progr iitimmg is ippbul to tlu icil { me piohinm connected 
wiihtfu man iprmrm of U»c dombuhotisystem isd< m mIh dm \k tad 
Hu w i\ t w hn h flu mrihod w a toul to td< ntify mosliftuitions lo 
Ibi miwork i runpc iu nfv U fKirmi i wortJiw hde rrduc hon in pump 
mg cosis is Umi outlin'd 11ain't 

Management of a comphy reactor flu dtstrlbuthm network 
for poliihU supplies 

S l I V ( il umn io( lit I no I hunt/ It l J i u|i l Ml Nl I* 
IMKIOl imit) W A HI i 

If) (th* Hi H* v i 1 < il ijtn if it u\ y< hi 1 / m if lit o tin \ ol 

nmc ’ 1VM4 <« 14 nolo ni h l rtghsh suintnai > 1 
I lit disinhulion *' su m i virwttf is i unnpk t tyjK of chcnmal 
rr u for uiilnriwh hi uuiv if t h mge m m he o< uittng Minidtd 
n<ouslv iMufmgflw tfitrnuil phssi othcnmal md hueluioiogt 
i il i h ii it It n 'i s of th< supply T hi n mio of if h m c h mg< s and Itu 

in iniK f n which the v *rt inllutiui I by i‘iigr si U * bon ol olho 

Iu lor soil >y tlu rmumfs md s^.< c f Hu j> y* work m ill ussrd 
iml ihtir Nigndu in*« In tf»c |u*nlmtifn of i nnnagrmenf pm 
p minx yvhul ilso * on »l r h\ ImuIm I'Hifnrnianu Lhangis 
outlined ( i rt un nu f ss ir» l u i ilics imoi Iv w id ddr lorconuuu 
i i mi mi iniij* f mm whit h (it tire lion t om lining iht ipnhtitvf 
sh ngt i bt m ij( wink uii i|u tit t if f ir iininemi iMio s m iUo 
(S'liliil jiu hMv t'u n m im y ilmc pi|x Unr u order lot fiscut 
(h t rnj min cl* not u di rt m in jxutiony of Hu luiwork 

In nidi iri to pr virutu m i mi • i imnmii/v di t< i ioi nion ( n« * 

gnus mi isiur mu i ds » N iiktn wfun ieuwm for whnh 
|h t inis! upnpnn iP » me hd fx» if l\ hick Inf In nrmgiimnts 
I >» i uppfy in dli v h d ir i htiinkusi 1 mid tr rm in until norm il 
\y i itions nr r foo I Franu 

\ geirgraphnal informal ion system for Ihr Rome water md 
work 

St ihlRf i A/i, ml i < oirmn ik I nt rgu ul Arnbu, nil Room) md 

I OKI \MM 

H)l)KOfOf*y4 ( tUtufut Mu m \n*t l fun MwsalU 
hunt* Volume > IV94, un 1 ngljshi 

tfa ippmith rdopfid by it> Koine w all r suppiv imdiri iking 
A( [ A i in developing \ tdS ovim cave ring fin irra Mippncd 
I Son km? i*apu! mc*n ' ?(gMKItn wiift S40 mittion wair r f«*r 
year is dt VLiihtd Ihc yvumwastk ign« d to nnprovr; op<latinnal 
t fI k irrit \ and *o wr fjf iopi lfu t r nuniN r of i sivfing d ilah isrs w iih 
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tfie ami ol an accurate and rapid method of combining all relevant 
information relating Ur a spa ilu. part of the network The technical 
features (tf die system ait outlined and flic mink of operation for the 
active management of mamtewirKc activities *irc discussed 1 he 
system aho has a useful public relations turn tion, allow mg mfnrnu 
non regarding the cffc< lx of plant breakdowns and deliberate inter 
vcMiom to fie rapidly assessed andcomimmu atedto those customers 
directly alia ted Italy 

4M>2#7* 

R4t!(>’ANIX: « program for modelling a pressure malm net¬ 
work. 

H (HOliXKTSl kued Malmaisoru 

fiYOKOf OK *s4 ( nltnqur Miru\ gezer I fan . Mar\nllr VoJ 
lime 2 1444, 514 5(g» fm \ remit) 

The t upuhililies of ihr bAUCTAMIX sottware are outlmrd the 
system providing an effective method lor simulating the hydraulic 
behaviour of a mams distribution system It can provide a semi dv 
riamu representation of the stale of the network m space ami lime 
amt i an prednt the rate ol movement and the route taken by a 
pattnular subsume between one poinl and another in the network 
while it also enables the residence times to hr calculated for water 
moving from the point of origin lo any given point in the network 
the mode ol application ol the model and its advantages as a 
management tool lot the operator of a* omplex distribution system 
are discussed I*ranee 

454l2Jt8 

Optimal design of water distribution networks. 

U f It il R 11 echruon Israel Insliiuic of technology Mail i) \ 
SHAMIR and A Ml N t M 

Vl'tUef Kevom. *4 flfeuon h 1444 .Ml, Nn >1 2M"* ?(>4t> 

I he problem ol designing the lowest cost watei distribution network 
which could supply given demands wiihm specified constraints is 
considered Hie optimal design was lommlated as a two stage d< 
comjvixihon model the masin or niiiri problem w is non smooth 
and non < ousex vs bile the inner problem w as hue ii A %enu mhmic 
linear dual problem ami an equivalent (mile linear dual problem weir 
humiliated the overall design problem was sobed globally using a 
hfaru h and bound ilgonihm using non smooth optimization and 
duality theory I he solution pan ess was complete when the differ 
en< v between a bound and the true global optimum was withm a 
pi esc rthed (olrram e Israel 

45-11284 

Kitvirnnmeitlul and technical emisideratlnus in the design ol 
water supply ami distribution systems. 

W IIIKM K it \A \(» I ncrgio und VVasservnsoigung \t i 
Nurnbetp (»eimanv' 

H,m r S»/>p/s 1444 12. No I 2 Ik S I IK s n 

\n international oxer view on environmental and technical consul 
vt.chons in the design of water supply and distnbution systems is 
presented based on subsequent national reports Pictc was concern 
about (he effret oi water supply lac times and the laving of pipes cm 
the environment gener ills Mam countries required ensnonmrnt.il 
impact assessment it I \i lor significant projects The It dualise 
on l IA ia|imed a dest upturn ot their impact on human beings (Iota, 
fauna soil air watei, the landscape material assets and cultural 
heritage The architecture and landscaping ol water utihlv inslatla 
lions were or uh reaving importance I outods on pipe' installations 
and repairs luid uddirssed trench construe non, tree damage noise 
and reinstatement in addition to pollution problems horn the drsin 


fettiun ol pipelines Technical aspects reserving aiienuoti were 
energy recovery minimization of water losses and the selection of 
pipe material* which did not contaminate water with corrosion 
product*, Inferastiaaiii 


95-02W 

Pipeline construction under advent* conditions. 

A KCTTTMANN iTahmsche Werke dei Stadt Stuttgart AGh and 
() MAC ThK 

IK hUrrnational IWt 33, No 4 4K(i 4H* (in German hrtghvh 
summary ) 

Thr problems presented by the installation of burted wain pipes m 
difficult ground conditions sue h as those where settlement is liable 
to occur or where large boulders are encountered are discussed The 
bending stresses whit h rnav be imposed place a considerable strain 
on the pipe' material itself and also on the integrity ol the seal between 
adjacent pipe sections thr manner m which these diftnulties have 
been overcome. anil the development of effective jointing system' 
capable of suslammg angular displacements without leakage o 
reviewed Adequate external corrosion protection must he applied 
usually in the form of a cement mortar oi GRP external jacket 
( auses of failure ol plasiu pipe arc also considered iru luding 
stress cracking and low I digue resistance (or earlier forms ol puls 
ethylene pipe together with the superior long term properties of die 
recent modified forms such as trosslmkcd PI The Jiflcicrises are 
illustrated with rrlmnir lo graphs indicating the ev|K\tcd service 
life- of diffeienf materials as a tunumn of die applied lo id \ further 
problem involving the failure of i email mortar lutings in due tile iron 
pipe especially .dong a lint paralh f lo du crown is .dsn discussed 
and explained By eliminating high spots pockets ol risidu d air in 
the pipeline should in* presented (mm occur ring m order tosupptes 
die release of air cut rained w ohm die c oat mg in i espouse to pressure 
singes tl Mulish translation 1 Impounds sterling valid tor !44S> 
Germany 
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Pipe-laving using trenchless methods 

O PAS( At (t ompaerue (lencr lie dcs [ aux Pun o and!) 

hoi mm 

H} l*K (> / Of* 4 1 { odor/m Manx fiiu \ ol 

ume * 1444, 2b^ on f irix h » 

The progress achieved by tjoint water uinlertakmg toi die grcatci 
P insian area m the use ol Irene hless methixls tor the installabon ind 
irlmiiu’ ol watei mams is uoiewal 1 nc Gompagnie trcnctale des 
I aux his fseen using polvcthvlene pijx‘ tor around hi sears as i 
repi ttement lot lead service pipes and also for about 10 vears lor the 
inctailaoon of new water mams (Ympicd with rhe llcxibihty and 
inertness nl polvefhvlene trenchless invtallatjon methods have pre 
vented numerous benefit v in reducing the disturKiric e asv(H iaied with 
cornentional esc .o at ton and trem hmg systems Several ol the tech 
mques which have been sckc essfullv idnpted are briefly described 
namelv pneuMiatii mole driving hvdrota propulsion and pipe jack 
mg systems toi the installation ol new pipes and various tec hntques 
ol idining oi repUwcment ol existing pipes including tire use* of dve 
patented SADI f xtractor equipment for installing plastic pipe* m 
place of lead for service connections Swage lining and cured in 
place systems are also briefly diseuwrd With the increasing tamih 
antv and rehahihtv of such methods it is hoped to avhirvr a target ol 
s 0 percent ol pipe mstaihtuon work using trenchless methods m the 
next ^ y cars Franc* 
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Wttmtom tfemiftb HOPE P*P«^ 

Vfc MfVH S 

ift Jnttfwstumal 1994 33, No 9 49249b tin Utrrrun hngiuh 
uimmry) 

fnc vancxi* tvpc* of polvrthxlcnc tPE» arc diMingmshed and the 
profvrt*es of Pf pipe sire discussed at length with particular frier 
cm e to the high-Urnsu\ form i HDPFt now wideb used for drmkmg 
water supply especially Un sets we connections \ review of pub 
,M»ed data concerning the permeability of the material to certain 
if avc\ and solvent vapours is presented together wuh reports c | the 
,* mu mourn on of drinking water occasioned bv ihr diffusion oi 
,,q.mie vompounds through the pipe wall Such occurrences in the 
V thenand“ and elsewhere during the I9K(K are icvicwcd followed 
hv i summary ot permeation Miklic* lecenth earned (Hit b> the Duu h 
r»*gam/ation Kf\kA These demonstrated that the permeability of 
hvMh l I) and HP polyethylene pipes was similat at espial pressures 
,nj that lipophilic suhMiirw.es were able to diffuse more rapidly 
through the pipe w all than polar substances The rates of pci meal ton 
rt uunutk compound* and chlorinated hydrocarbons writ* much 
uralei (fun those lot Kclones alcohols and phenols of Simula) 
molru.lar si/e In the unsamraiod /one the lest compounds tvnt 
iiui Mio r e rapidly than m the saluialcd /one Special iaie must lx 
nau n> ensure that Ihr sod sunoundtngs ate lire ol smh conUim 
mo vein re HDPl pipe is used in Ihe drinking water network I he 
u moot oJ ,i hainei laser eg mrtul foil ,v also advocated as a 
j osohe method ol rxc hiding possible coniarnm ition by analogs 
v ti ui, 'ik c ahles (.ermanv 

950293 

I ales from the pump room, 
k H \U Akl> 

A .n# V i 9 unmmtnt Wxinuat m* ni 1 •km \n P* 21 and*' 1 
1 m u iphistnatrd approach to ^ housing ind using pumps could 
“ t r r pump rdiurtuv arid vu id consider ihle savings lor waier 
nfVfuiv A mk and reh ibdos assessment should lx earned out 
*h i i pumpmg station u is hung designed or lelurbished Ihe 
< ’ nv nf would examine the cf Jet r ot fuduri id components ot (In 

u mi u* ( h’Uifv urinal items A renew of the water companies 
“ v*ime performance data would ilso provide a good stalling 
i l K 

9* 0294* 

Orttr mutation of Ihe degree of utiliuilion of a water dislrlhu 
lion sv stem from an analyst* of measured data. 

f HI \M i Societe du < anal dc Prmriur el d A menage nu ni de 
i Region Provent ale An cn fVmrmri and t MAfiNIN 
ii yliH**1 (//' W < oiithfUf Wa tn xtrrr l f on Huncilif Vol 
• r ‘ > - IW4, 2 7 A im Preiuh 1 nciish suirmiaivi 
H>‘*h customer demand and system performurw r undergo appre* la 
. haniws with the passage of time the denund mcreasmg wfiire 
'ho (kt fort* urn e dec I me s as a result of ageing in various wavs In 
order to estimate the margin remaining between the eepeurd require 
merits and the svstem capabditv a sutvc> pr<v< edurc was initiated bv 
*ht Sixictf du Canal dc Pr<»vcru c <S( ) which mvolvwl the instalh 
Uf>r ‘ of a (ham of How meters pressure and love) recorders fm 
measuring the state of the svMem and the definmon of 2 indices 
representative of the degree of uidi7atior of pnxiurtion r<}uipn\eni 
mhJ the dicrrihtition system The firs? index termed die utih/af»on 
factor for production systems fFI Li was determined by comparing 
the maximal level of output with the dcmarwJs of consumers* taking 
nan account temporal and seawnal fluctnations TTk* seumd mdex 


termed the netwivi ^tegiee of utilization tf>l’K< wav ohttifyievf jiw 
u Muds of the nurgm^ of pressure exmmg at any pornt and cainilw 
mg th< iidditumal rate of Oow needed to reduce the mas gin ro 4 W» 
f’he manner m w hah these mdkes c an he applied to an optimurjtam 
of the net wo. i p*-humane? o tuiefh c on cider td framt 

<>5412^5 

Krt yo«r w liter rate% aettiriite? 

S 1 1 W(\b 

Ptthh i Wi'HU J 4 HM 125, Noth *1 

In fdH’x follow mg a ruling bv the lr\av \\ air? i otvmusston a 
vrn ice Muds w as pt*rforiiKd bv thr \;otm i its and w :«ei rates wer 
calculated based on the tevuio Vo ,k hirve this the watfi ttmJ 
waMfw.Mer utdus began m hour is f tow momtiMing programme to* 
wholesale ixurmteu ml attJ part a uiarh irvuirntraluistomef s Sekv 
turn of sues and rnomtonng equipment is dr*c ussrc! Ihr unhdlabon 
and pcrfornuiKC of the flowmeter's o dew nbed The obtained results 
had hern used to determine the vtt\ s watn usage Ihr rrsicirntial 
si\n»r having the h'ghrM peaking hu toiv t om^ wue thuvdisinbuted 
among ah the tuMomcr < lasers lather than charging tuvl a lew 
l .S.A 

95-02% 

Row meters using transit time let Ownings Mihe Meeh an 
tiufhnrilx's miuran ami irUwbllltv firohlnnc 

friglrj/iMflc A Afonugr wir«' I4|, No S 12 M 

1 he utv ol Montn h \ lunul gmu' water and suilace wain 
supfdit s Imm various io» iiions oulsnh !ti< uls Raw wain wav 
tie iird al dd Iert nt w ater works Ndorr tfisiiibuhon I n ensure at s u 
rah and dejienilable How ineavurrn»ent ol the raw water intake 
sc veral allematives wru invrMigatrd hr foie dec uling on tiansit tune 
trchnologs whuh would allow lor future lenttuh/td opnatuui 
More than 1A uhiasonu How metric wrte mst died throughout thi 
, (din tioti and ^hstnbution * v Mi m Mexico 

95-0297 

Intrrnnl uirrmiufi nf pipes m publie wnter dixtrlbiitinn nel- 
wnrkv 

I N\ \( »M K i f )\ (iW Rest tn h Instituh kailsruhi (crrmanyi 
\\<ifrr Supp/y l 4 ^l 12, No I '2 IK / I IK M 
\n uM« rnational overview obtained Irnm national reports is pic 
vented on internal cturo.um <d pifve* m pnhln w iu t dtsfrebutron 
networks Although v iiffosion c oiiiii weaken pipcliru v and rrvuit in 
I nlwfc* the major probK ms arose from * ni tosion ponhu Is i nouigu 
dec rcas<' in < apac il v and degrading w iter rpialttv I hr hrhuv join ol 
ijstiriMi dot tile non steel (einrid base d maiertab trnl gab nu/ed 
Mrel copjvT and its ,itl«n » are ihvi t/wed I ong vonhut limes tow 
fissob* d oxvgeri md low pH 1 ivonrnJ fh' diHuvnm of ft rM»U* «oru^ 
whuh subsequently osidi/cd md (ir^hncd docnjouml warn 
St Mping and rehnmg wiih verneni mortar wav the lx M remnb 
( emerjf lining* could be attar ktd h\ low alkalirub wliters ro give 
un,KCc(itab)v high pH vaium In general ibei*e difficulties ofdv 
mocJeMlv fryirnlnJ the valor of ^entrnt Immgs laracf solubdds 
which was favoured K low pH .md low alkalinity was umjuiUv 
cmitrolied bv pH ccinuimn Plumlwisobrnt hard w 4 *icrs were im 
proved bv orthophnKphaUr addition He lease of lead from voklrrs 
brasses ami bom/rs wav also of com rm as standards tightened 
(#alvani/cxl steel c mild pit or uniforrrilv dissolve i, wu%mg pipe him k 
ages or pnliufmn by /me i adrriujm arid le*»d Rnimg of c oppet c owhl 
tiike plarc in certain waters ami was a comphcated pnxrss All their 
phenomena posed problems fra watrr utilities movtly in the field of 
wafer qualify InlemjHhnuiJ 


AQUALINK ABSTRACTS VoUl No.I 

<5 IW' WRc pl< RcprcxJudififl mu per mined 



UNDERGROUND SERVICES 


Permanent pipe artwork monitoring i PPNM i: procedure for 
the early recognition of Irak* In water pipe network*. 

M BUCKLkR (Suiittwcti^ S-^rrtnruckrn AG) and H 
SnilMI;f/hK 

ttYDHOlOf* { M ( ollrtquf Miru* yt'tri ll uu Manetttr 
frarut Volume 2 1994, 221 22H (m English) 

A method n| continuous monitoring u| the Saarbruckeri water dixtn 
hutmn system is described which enables Irak* or pipe bursts to be 
recognised soon alter thru o< current c Die method depends on the 
permanent installation of an dec irunugnciK How meter ai the en 
trance loro« h ol the network rones into whohthe system is divided 
with piovision tor recording flow rates during the period of minimal 

1 on sumption Irom 2 110 to * fXlairi Hie data are held in a data logger 
lor interval* ol 4 weeks alter which they are transferred using a data 
storage device and subsequentlv downloaded into a prrvonal com 
puler with hu ililics tor piaphw a) output A plot of (tie daily minimal 
How versus time mduatesthc occurrentcol new sounesol leakage 
wlmh when they reach a certain magnitude must he subjected to 
locahon and repail using established methods I he manner in wlmh 
this method has been applied to the disinhution system tm Saar 
him ken is described enabling die arinu i\ w ivljpc lobe reduced bom 

2 b m t m I'JH'mo only I 2m^ri|bU2 I climates ol th<- c ipmil costs 
incurred in the purchase and installation ol tlu necessary equipment 
are given l at h metering point m »y involve an outlay ol approxi 
matrls Mi 000 f)Vt Germany 

9541299 * 

Improving water managemml in hrakuge control, 

M I A MI I Sr f SV R< pU Swindon i unit \1\RIIN 
tt\I WO 11 )f f ( o/foi/rn Wo nr i^crtt I lutt Mat \i tilt 

t rath t Volume 2 1994, HO 12 ! i m I nglish) 

I he c uuinisiames leading up to the establishment ot ihe National 
I r ak igr Initiative i Ml tin the l K are reviewed me hiding prelum 

rurs Mir vey s and repoMs com t mine I he e stent and control ol h akayt 
fir mi wain maim in the 1 k Ihe pace ol tec hnn al tlevt lopmetil 
rind tin need lor vtandaidi/alion across all water undertakings 
couple d with a heightened h'vc i ol public us an ness of the economu 
consequences ol leakage .ill contributed to the demand for in 
updated systematic study ot leakage c ontrol pr outline* Ibemannei 
m whic h this sltidy is K mg put sued is outlined uul sr\ eeal spec ilk 
appmac he« identified ruunelv How rnt astirrmenl uni monilorme 
methods data capture uni comrmiitiialum data analysis uni inter 
potation and leak location V management sliukgy lot illedivt 
leakage control is proposed based upon a composite mule I ol 
leakage i ornaments and including economic consider itmns in the 
overall scheme l .k. 

954)300 

Heart of the matter. 

I HOARDS 

Wah r Huilt lin 1994 No (»2 1 Ml !l 

A water pressure management system devised by John lundlev ol 
■smith Siattoolshire Watei was awardeil the Hurmmmg t otmul s 
bnvmmment Award tor l ngmens Ihe l nergv I flkierny (hike 
assessed water and energy savings m a multi I red /one with 20 40 
year old paperwork and estimated a payback pcnntl ot H months 
Rcdut mg piessute at night reduced water leakage IVssurc lecKking 
valves tPKV ) lowered water pressure m distribution systems when 
demand was low allowing hmer operating heads IV swtem used 
a programmable logic controller standard pressure transducers 
small solenoid operated water valves and a conventional PRV It 


could be retrofitted m uiu to most PRV and wived the problem ot 
sand or gnt in the small orifices of a conventional PRV Seven 
systems were installed rn South Sul tordxhi re’s area V.K. 


95-0301 

Water supply networks • future strategy: research into the oc¬ 
currence of external corrosion and ft* prevention In Zurich. 

C SKAKDA 1 Wasscrvcrsorgung Zurich) 

(•as Waiter Ahnaurr 1994, 74 . No H. 649 6S7 On German 
English summary i 

The basic requirements tor the protection nf the water distribution 
network and its correct performance arc discussed in view of the 
problems and responsibilities of the Zurich water supply undtrtak 
mg rhrectkmunam principles involve the maintenance of an accept 
able supply the extension ol the net work to verse new budl up arras 
and tlu- maintenance of the existing assets rhe quality of the drinking 
wain the hydraulic performance of the network and the condition 
of the pipework must all be subjected to routine monitoring with a 
view to periodic overhaul and replacement ot those parts with 
evidentc ol deterioration Ihe methods employed in planning pipe' 
replacements in estimating the servu e htc of diflerrnt pipe maten 
als and in reducing the costs of replacement by relimng and smulai 
n*c hniquci arr reviewed The use ot certain performance indices as 
a me isurt of I he cost pet krn lor \ mous network rcplat rment or 
rehabilitation measures me hiding preventive maintenance is de 
si11bed togrihci with estimates of the leakage rate as a function of 
ihe antonnl entering the network which present Is Minds .a only 0 
pci uni I hi nature md c Jiwes of external corrosion ol steel pipe 
which h,i^ proved to be exceptionally seven arc iKo lousiderrd 
trh ludinv! the measurrs designed in eliminate* the problems caused 
hv str.iv rlecliu currents earth connections and aggressive soil 
conditions (f nglish translation 220 pounds sterling valid lor 190S) 
Switzerland 


95-0302* 

Servlet In Ihe consumer as a criterion of Ihe need of replace¬ 
ment. 

H f Hot X KIM Kuril Mulmuison) and l) HOt II 1 ON 
//} / WlM( >/* ( <>lhujnt Minn vv-rr r / Oru Mutu'iUr Vol 

time 2 1994,12* I 14 (in f renth \ nglish summary i 
Ox jKtccibihis nf employing criteria linked In the quality of service 
m the consumer av an indication ot the need lor replacement or 
ri luhiliiamm ot a given part of the network was investigated I he * 
ispcYis of service considered arc the quality ot water supplied the 
constancy ol the supply (freedom Irom interruptions) and the pres 
sine ol watei ai the customer c outlet The manner in which these 
I ai low changed as the network aged is discussed together with a 
consideration ol how the rate nf change was determined bv venal 
sampling and hcadloss dcierminations over a period ot time Given 
a knowledge ol the rate ol dcirnoranon nt ans of the relevant 
parameters a point in lime when the supply wouldbecomr unaccept 
able can be ck’termmcd This provided an indication of the residual 
service hie' ol any part of the network as a basis for a planned 
inters ermon in order to arrest the dec hoc in level of verv kc before ri 
breac hex the Imuls ot customer acccptabrltlv Some data concerning 
the prat ttcal application <d the method arc reported France 
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*54303* 

Prrdktinc rale* of failure and renewal In water distribution 

»ftwwis. 

B feREMOND KXM AGREE Bordeaux, Ga/inef i. ami P 
l ISENBEJS 

>/)R <HOP M4 CoiiiHjtM' Mifiix ftrrcr / / ».i< V hi 

unre 2 1004* I75MJO fin French t‘nginh summit rv » 
f oi the effective planning ol nuiiurnanec and repair activities kn a 
v. airr supply network. an cxtmwtc of the pmbabfc failure rate ir 
iiUercm pan sol the network is essential To p?m ide some indication 
of she expected behaviour a survey nfl networks lot whie h adeeputr 
records were available wav performed Die nsk of failure within a 
a nain pern mi was a function ot the si/e of ihc ppe. (he number ol 
antecedent failures in a given time and also the nature or the pip* 
material ihe soil tiulhc density and position in the roauw a\ Taking 
,r K st vanables ininauouril. ami using MiitiHtua) models of the ( ox 
iikf Vknbull rspies expressions were derived lor predicting the 
‘jiluie uilcs tor paruuilar networks which were calibrated wish 
■< fe/rnvc to existing daia Assuming that similar behaviour vould bt 
xp\tai in other networks of comparable tvpe the model could he 
used i j plan remedial measures (or areas ot networks (oj which 
» olore sntistiLs were unavailable France 

MM* 

Du (a base to prioritize mains rehabilitation 

M i k ^Severn f rent \V ulrr l fd BummehanU 
H) PNOJOf* W r ttliiHjitt Mirnx i{i r* r ! i ,m VhiMedir 

hint Volume 2 I0M4, 2IH 212 ■ in 1 ngltsh* 

Mu *irinn» sources and methods of grouping md storing dal i 
iu a uw ’o ihe water distribution system managed h\ Severn I rent 
W uei an (HUlined 1 he >arious categories in the daUbank compos* 

* an cjuaiuv information levels ol servue mamtenam < c no leak 
h md sirvtuinal condition of the pipewnik Ihss inhumation v 
u n h 1 within <at h ol a senes or District Meirnng \ttA* wlml 
i ner dlv onisiM ot a gmup ol ippioxunau ly 5 (KKi lOnMinirrs 

ippludv i a metered deliser\ point liom .i smell identifiable water 

* > r < t N\ ivhm ihi se aicas tlx d ita an av^esM‘d with the mJohritam 
v uniting factors lor individual failures under the vhpulafid head 

i I hr imul v allies forming a set nt priority indues on which tin 
I tuning and mipk mentation ol remedial works tan be fused I hi 
umt r m whu lute data are assembled and c law it h d u»gi iher wnh 
" i 1 aw ua v! vkrn into t onsidoiaNon in assigning tlie ddfcrrnt weight 
r e > rft discussed and examples of the formal used lor piesentation 
[> He 1 a * art given l .K. 

MMI305* 

Drinking water networks tnslx of pipeline renewal 

f f PAl US Svndu.e Imm omnumal dt i I siernn el du V ai 
bh nn,n ( arros i 

ftyjikOfOP W ( nltjujut Mitux atrrrf t au Marx < i/h Vrn 
amr 2 IW4, 2 J * 2 l f Uin 1 renih 1 nghsh sumrnar> i 
b run ’ vears drinking water network* have t xiendrd fiom rhr 
uusns tun# the suburbs resulting in major increases u* itw w/t ot ifu 
1 v*works operated m mans cases bv murmipal amhontwrs As itv 
w rii or extending the networks wjv urtuafls complete concern had 
Irrn dirrucd foihc probable costs of renewal during (he vrar^ ihcad 
-sms ifv* *d the lot t( uHjmiHors. and those ..onfrolling munMpaS 
iki wfsrks were aware of the costs Itkc)> to he im ihtcO in the luturt 
A Mmpit melhiKi cd takulalmg these costs is presented based on dx 
agr structure ol the existing network broken down mio pipes alxnt 
-uuj below KMi mm diameter Ldr expectancies of 4** 6fi years are 
issumcu for pifxrs of under 10O mm diamettM and *v(» ?d years for 


pipes Uigri than UV mm diametci Phnwrd trnewai tovis mr v^tk’U 
Uted kx the perxMs fmm W] 2 iHU 20 IH 20 H 20 IH 2 ofb and 
201 b 2020 *he xahchiv ot ihe c^kulabom wdl be checked os cm (he 
coining scan for the neiwork commied which had a total length ot 
-UNMkm ft mw* 


Optimal nrhabihiatkm modtd foi wain MlUtributhm mirmi 

i H KIM iKorea Uno ctm 1> Seouli ami i W MASS 
tt'urnal of 11 atrr krutun t\ u\ti 4fanugemenf l*K>4 

120, SoS b-4 (»m: 

A new mcibcwJologv o jncsemed for dcculmg cmi die rebabduaiton 
ami mm icplauMnem ol pipes in anexisfmg water distnKiuon octem 
m older to sand> waivi demand and pessuie rctpmrmems while 
inmimi/mg total uoi The proposed mode I formulation wasamtxrd 
integer nonhnrur puignirnmmg piopirrn and (he optima) tombma 
lion foi iht imrgrt variables rrpicvemmg liu u optimal rehabdttaiton 
scheme was obtained bv an unpin it cmimeiaUim algonthm using i 
branch and bound procedure Die nonlmcar subpioblern si tjc was 
itnlutr^ bv using the nonlinear solve t un which pipe 

diametei and pump hoivqrowri wui tlx* dcusum vanablesi to 
mterfare lhr hvJfaulk surmblor KST’IH ami In using a (wnaMv 
tunc lonmeituxl to un ot jsoiau the bound c oiisiramtx into the obits 
hvi loiwtion It mu i xaiuph apph aluno «k ntorv Mated I hi ibrlrts 
of the pri*pos( if modr t to piovuh optimal solutions wul) i osts lowri 
th in tlx minimal total c ost of a s\stem i rmfignraiion obtained ftom 
(lit geiu t.ifam of lfKki 'andnni stern . onfiguratiorn Vuith Ko- 
rra 


V5-0MT7 

Ri*st*j»reh nerds fm walet d I si rl hut inn Mxlfin rrliuhillinllnn 

A MABIBIA\ »Wasfmiguin VubutKm Samtafv < ommissiom 
UjUi t f nvtnt* rri7c mt nt I O'M 141, Nu h , w > 2* 

Tin i oM o| reh.ihrlu iliiig I S v* aler and w otewahM I it dihe s w t 
i shinatc if as more than I bit H»i|i*sci 1 S dolkus Innov ahvf icm an h 
w.n tkc di d to dr vel vp l nsi i ffr i Iim tec hfikjur 1 f otic al reseau h 
irr is werr identified r w an rf> on c nudmon osrssrnrnt rehahili 
(alion let hnicpn * rrhabifil ition Miauagi mrni t au»rs ol wairr iram 
hn ai s in un break pn »( riln m dt sign pun dim modification ptfv* 
null nil pcrloimmu md i iMlitju.iki Hi/ardefhn I ,S, \ 

95 0,MM4 

‘Rrtrocur and 'Hrlrimit’ in u/u tMthndk protretiem of rxtM* 
ing dui (dr iron pipe* 

fi M (>RI f Ni Siviin (rent W m i l id Burtiinglurto and I' J 
d< ROSA 

Wahl Vm/j/j/i 5^14 12* No 1 2 SS MM SS MM 
< afhmhc prokchou of existing dui Me iron pij»cv o docusMil The 
(ksiHvtobc resolved wer# wtuttwr an mode attai Ik if iiiiif the end 
of ,M 4 m long t'Mpc would piotpt \\u wtioic length wnrthci a would 
N suffnirrit to I'xati thv anode ovri du jmjk and to «dr rails 0u 
tmt* compared wan conventional relasmg Imh.il Inals wdfi nug 
nrsttmi amuk sstinwed that ah pipe potenlMis sure suppressed Iselow 
corrosmn level A lull m ,de trial indicated redm ed potrnhah Ml nl) 
locations with 7^ per cem below the irilical value Install anon 
pfucrthjrr mvotved tofaiing the mam cutting a 400 mm diametn 
hok' m thi“ pavrmcnt mu ro excavation bv water pM and satuum 
cutrachon anode crmnecfion bv hra/mg fhen backfilling ami the 
mstallatioiu>) monitoring points at *clevied Uw atums Dm ap|>toacf\ 
c<*st around Vt per stnl of tephkfMiwml costs l ,K. 
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Private newer conneitiom * » itutlrttrrmm t problem for the fu¬ 
ture 

F ftt fl RS (II I lrigrmrurgtce)K« h df tui innmpvhju unri 
1 eitungiirixiaodh lining fhmimUb 

(H luienuiuotuil 1444 13, No 4 472 4 Vi fin (rrmian F nyhsh 
summur y v 

fhc magnitude <4 tbr problem presented by service umnec irons to 
private properties whit h tor m around *4)per cent ot the linear extern 
ol the (iff man sewerage vvviem is reviewed f heve pipes whit h arc 
nwsvrly mMallcti on private properly suitor born the t,imf ilclet tv us 
tIn municipal W'vh'm^i network*. fo whu h they arc connected hit 
have ho Mi been largely ignored he* ausc* ol both legal and let hm< a I 
problems uuumimp access '1 be* legal position is considered m 
iiuiiv followed hv a review of technical approaches rnmtly based 
on the use of robot cameras foi inspection purposes and remotely 
onfrollrd lelmirip rn hrmpirv lor repair or rehabilitation ol a dele* 
live pipes Spc\ lal equipment ha* hern developed foi making good 
lhr p*m< between ihe main pipe and the service pipe while sarion* 
miivr niional irlmmp methods havt been tdaptnJ lor *ja m ttu 
unallei <ti uni ter hi am Ft pipes \ tabU listing lh« nature of the 
deli » o observed md the relinmg methods most appropriate to Ihnr 
elimination is provided ifnglish fnnshtion MO [w»un*h sterling 
valid lor lOOS) Uermariv 


9*413)0 

Mu* liehavlnur of uross solids in sewer si steins 

( II I F I Rll S i AN rtav l mvi rsit» I hind* * ) md K M 

ashi i \ 

f tirntH tin IS t 4H r f'irihtlittH ( outfit! Idol 4> No *v IN' 

I he K havlour ol gros solid . tgu ale i than b imu on hiding lai c*n 
Mools md Similarv n fus* in a k wn snh m» o jxvi jiI s understood 
SUidn s on ihe NImmoui ol gtoss ,olul heliomm ik lesiewrd 
f a id studies »| 2 l oin hint 11 sc v. t f m!< s hi St oil md c ondut l< d using 
t I uoss Soluh S implrr 11 »\Si dr vi lojvd h\ VVRi m described 
I tie u se »k ti ri Milled in th di si iopment ot i method to* euimaime 
pros*, solids plinliu Hon and showrd that tilt How nl gloss solid 1 * 
|Kir(iil(n was ami! ir lo (hat >l tvpi l vcvhi solids l .k 


M5-IM1I* 

( onlroliing septic its in the C oMu do I stonl sewentgr system 
I S M \ rns il>RF \ \ I ishom r < d» U >SI \ l M AIKI S 
\IR\/-\OM lUillDIS and A <»W1 \ 

H\ I * J(*f* ^4 ( 4 lliujki* Wn tt i pi 11 r 1 i an \h» / o t!t* 
f »un ii Volurnr I (m F nehshi 

V ik w ,M km trunk stwm seisou moo thin I milhon inhabit mis 
ol the nr isiaf /on< of ihi F ipuv i slit irs rie.ir 1 ishon w o in the hn i 1 
stapes ol v oristiik Mon Sinvi ilkmv t urreru e ol septu dominions in 
this sewer was predict ihle on theorrtn d grounds sjh\ ia! pres an 
inms wen hmny nmmhnrd as a means ot sulphide vontrol I leld 
studies wen* earned out on a hunt Ft sewer lo assess the late ol 
reav Uon betwern h\ diopen peroxnk' iirrd sulphide ions in ibe sew ape 
as a basis lor the desipn ol permanent micUton facilities m the rvevv 
sewer The evolution ol sulphide vorkemration in the sewape m 
ies|>ofise to dosages ol hvdmgvn fK*rox»de repirscnnng various 
rmdar tatros of sulphide to fvroxivle was esarnmed F tom rhe results 
a system vompnvmg t tlosinp |Mmtts along the trunk sewer was 
proposed coupled wrfh a 2 I i at mol hydrogen (vroxide to sulphide 
ions ami five* ihcmual dosing f*krhlres were designed .kcoidmglv 
Port u gal 


^5-0312 

Need fur new standards to prevent deposition In wastewater 
sewer*. 

T K\[ i t RI (Newcastle \ nivmitv) and W DABROWSKI 
J<turritil nf l m if unrrwntai / nymerom*- 1W4 120, No 1032- 
1041 

flic mBurntr of sewer Mow dq>th on the tendency to deposuf 
sediment or to wash out pres mm id v-formed deposits was invest* 
gated lbr uiiena of minimal self cleansing velocity and minimal 
shear stress both showed that the relative flow depth was an rnipor 
uni parameter w reiation to these tendencies and should be uken 
mtn auount in lorrnuliiling new codes of practice Approaches using 
both these truena imiicated that deposit free tomliftons would be 
obtained with flow depths m the half full to full flow range L)efK>Mis 
tended to lorm at lower llow depths Shcai stresses in partially 
Jogged sewers are considered in relanon to deposit thickness 
l K. 


U5-0313 

Asset valuation and determination of charges on the IrasLs of 
the normal service life of pipes and sewers. 

J S VVk A TV kl i S A K Sawat/ki A kerkemneirr (>tnhH 
S< hwertc i 

Aoffrtpom/en \/m<mrr ld 4 >4 41, No d ! ^2(' k 1 ^24 Un German 
I nglish summary i 

Sour tin* consiMktum and niaiiurnancc of the vrwrr network iini 
suture 2 of the rnc»>t». apital mtensivc ripetafions lor who h a vewaet 
unden.ikirH! is ies|smsihle the i akulalion ot then cionomu impact 
mi I Ik provision ol sewe race sen k os has an important fearing on 
thr si ale t>f i haigcs lc\ icd b\ the undertaking 1 he s \h ulalion ol this 
standing charge must htiwevrr Ik* based on a realistic assessment 
ol thr evper led lift ot ihc network Horn whkh a meaningful value 
tor us rite ol depreciation can he derived As these lactois are 
de|Kinlenf on a wide sanely (4 ter him a! considerations stub as the 
n (lure ol thr pijn us diameter the ground conditions and general 
stale of repair a svsternum survey of the network is neicssars 
cimphd with deiaded records of the age and previous histnrv ot 
difUrcm sections l mm mk h data it is prissihle to derive an estimate 
ol 4k evpet led lilr <4 inv eiven parr ol the network and to c ale uluM 
the immal depreciation pro\luon as the cjuotient ol the iepl.it cment 
vtrst and the operational pet mil remaining l xampies ol this ritclhiK) 
ol approach aie given based on Ihc application ol published guide 
lines md C odes ol Practive lm assessing the slate ol Ihc sewer 
Me iwoik \l ngIish (i insI inon I 40 pounds sterling valid lor Idh^i 
(vcrmam 


95-0314 

knvinmmcnlal prrdrctmn - a pipe dream or realltv? 

I M RI VNOl I)S r|\>rtsmouth l mvcrsitv > 

Munh iful t nittnt ft 1404 103, No 1 121 128 
Ihc ualer industry had recently embarked on a maior programme ol 
c apiialexpenditure which uuFueled improving wastewater trcutmeni 
Iaulines and reducing the possibility of breaches ot discharge con 
vents I he problems of infiltration and cnbltralmn from the scwciugc 
pipeline network arc considered The economic legal and environ 
mental asfvevts ot these infiltration and cvfilfration flows arc exam 
med bv discussing the*tr clfcJs t»n each stage ot wastewater 
collection and treatment Various options for controlling pipeline 
leakage are described including relaying* on Fine replacement sec 
ondaiy lining isolated rrpairs and system sealing l.K, 
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95-6315 

4 sra dura#* <*n tosslal poflutbn 

H MARRIOTT (North West Wairr), arid T TAG 
lanntli & Imnellm# 1*994 26 , No 9 27 29 
\nnh Urevt Water s Coastal Waters Intercept or Protect was de 
^nhed M a British Tunnelling Soartv meeting at the Institution ot 
( ixl Engineers at Southport fhe protect involved rebuilding ot the 
^c*age works arid commit non of a new trunk sewer * hk.h inter 
cepted 4 sea otuialh f ollowing treatment at a pumping sunon, the 
Hows from the interceptor tunnel would he dm hargevl s u a new sea 
outfall Mom of the tunnel w ould he in alius tal sand w ilh ,i high w atei 
f *hle A Local Ml M lurme! boring machine was used Management 
, • me v nmraci and the tunnel drive arr described l .K. 

*95-0316 

sandwich spread. 

M HADDON 

*\ itf? ftultfitn 1994 No 02 ) ** 9 

v»u their Water Service s Sandwich bay protest was part ol the 4^0 
mdnor pounds sterling Operation Seat lean The bathing waters ol 
s a daub has had consistent Is faded to meet K standards Storm 
* il ( nimids were being dug under Ramsgate to provide siotmwatn 
ip aiS before feeding the new Weuthcrlees Hill w tsicw.wi treat 
u ie works Pumping stations weri umicr constiui lion u Ramsgate 
\ k d ind S irnlwuh New stormwater aulfaih were being pipe tacked 
i K rnisgan ami Deal lhc Wealhcrtccv Mill works used u mated 
uii'r processes withpnmar) vetikmem jcmiiom lanes and final 
lOnn Mtimkv Hie effluent mealed to j standard of hi 2d and 10 
j, jx t bin lor BOD suspended solids and arnmoma respectively i 
u 1 be discharged to the Stour mrr where t( was hoped tfial the 
\ * 0 iw would help to block sail wafer intrusions and compensate 
mm aitmnhv a ncarhv power station l K 

(HI* 

Newer design on dvnamk principles 

i f* < i G AN/f \ | | S f(#roni mu Ad vies ami leihmrkhv Di 
B i md H * jn I t I Ilf 1 AAR 

f ir n,j f iVo/rr /V/m/mri ( ontn / PW4 4, No s IK 2 I 
D ) f > iht fact that most ot the drainage systems in ihc Ncth< Hands 
ombmed HH 90 pei ccm of the annual ramtall runoll is treated 
> v* on tre it mem plants I he design of typu d srwer systems in 
N N ihvflauds is described New rtgululions have been mtrtvdiiced 
*ot r fH Pinion of reserving waters ( urrrnl design methods .irr 
» ontihlr tor optimizing measures to control overflow loads A 
*n putt t aided design method * illrd ufwiumn <i< ogu w isdcvelopnl 
f i ontrnn Adsics and lechmck hv Iht method nms at ih< 
M ) ( n* uv ol ancillary sewer faulmes to mimrm/c the elicits cm 
r sing waic rs f he application ol dynamic design 1»» sewer design 
r I t r c\h( I>ord f edit and Bodrgraveu is dcsirdxd Nelherlwnils 

V.M3IM 

Smart sevur systems Improved performance l>v real time con- 

tn4 

^ S< Mil 1 l\( Norwegian Institute id Teshnrdogv rrondlscoro 
Go freon Wutrr PoiSudttn ( orun/t IW4 4, No *5 24 tj 
1 of r*,\t of the time pan ol the capital invested in urban drainage 
*>vstems rs unproductive useless and wasted lo improve tlie vtiu 
mon the supemsmg agenc v must define performance writeria Ini fhe 
ntio- orKm drainage system and not onlv fen the sewage treatment 
plant Real time control technomgv has to be implemented to enable 
Uk r^perjung agency to lontml and improve the performance of Ms 
n f t>an drainage system Real time control of sewer systems is dr 


wftbed C mcna air prevented lot makmg a pivlimmarv aMmmcitt 
ot live potential bswiits of reoil time torurol l o«ti rfUtui pUnmng 
and detailed planning of tc.tUotr umiml svvirrm are dtuuvved Rr^il 
nmc control systems m tigerafion m (icrmany Denmark I uiht 
( •etmans and the SctfiCTlujHfs air iless nivd 

^5-031^9 

Trumpurt of sediment in pipes * applHNlitm lo design of irtf> 
cieausing stovers. 

K W P KlA\ MR W dlmgford I td W allingfotdt 
t uh tfh ii/i footer /WJtf/nw ( l'Ai4 4 , No *• ^ * M 

Die types and silt v of s.ea.u sediment vaiv wnf sewei ivjk geo 
graphical Uxaiiou ( ahhmnit tvjir t iu liniem slope opeiat^m pto 
i.csiurrs and total tiisiomv Models of sedmveut uansport arc 
iHJtlmrd TVsign criteria toi sell cleansing sewers and rcseimb te 
luting to sediment transport in pipes are rrv <wed Die requtn mrms 
tor an rtfmrni self cteaming system ate esptevsed m terms of 1 

utirua crosum ot t of«‘sivr dcfvosiis if.insfvnit <»/ iwgaon ami furr 
grained sevhments mi suspension amJ nansfvoti ot coarser tmugank 
rnaienaK as Ix'd loud I hr irsuhs indicate thit cx onoinn designs ol 
st It i U am mg vrwm mav **c at hit sal in dims mg a hnnlfd amount 
of srdiHKiu dC|vosiitou l .K. 

W5 41320* 

(ipffmi/ing the ptr forma me of urimn drainage solrim by 
means of fitter managemrnl and real dime operation. 

I \I1IN<DM\ I nviionment and Infn *u<fuir Aim rsfoorl i 

HhJWOf f>/‘uj i ,tj u/ttr Vf u j<t u r i /on Wafwnilt 
ft^irh^r \ oluim 2 IW4, 22*1 2 lb 1 m f oglish r 
An tflecuvc sohiiion lot urban drainage control profilemv is pro 
posed based ori I hi applu itton »'( a thiuoiigh sv sienis analy so U tfir 
design stage tumg lh» Innpiaud Newer Manigemem System ilS 
M \Si prm inline , oupied aith iral hint operational * ontod using 
the 1 <K al versus (ipnm u t nrmol id t rb,m Dram.igt Systems 1 1 (I 
( 1 Si mod* ’ whn ti i n un * lit it all o itiahlr i ipac Mv o utth/ed to 
(hr Ik st idvanfagi Siu^c the d»sfnhufi(#n of iand lit o non undoim 
fvolti • ft pke and time om Mfu wholroftlu .< wi m viti hmem twn 
i propc fl T dr opr ml miunn will not H‘ uldi/ed lo niayinuil etfr 
v u in v i) ill fximis Minuftanmiislv Ihc I Of 1 S program could lx 
used to ijiveii Hows to those (\irts ot thi system which ttud sfiati 
* ap t< its at ynv poui point m linn I wo systems uung tho method 
in ! he Nethnlandv were situ Mid m Weisushoof and (Jlbuigcn 
S.o irigs mi conshuc tmn t t*sl n due l<i an asoufamc of ou r design lot 
manorial capac My at all p* i, mis could nmfr than comfM'iisutr lor the 
addition M i. ov(s ol (tinfnM rquipim nt in mg du I Of I S pnfk >i>lc 
NetherlarKiv 

954H21* 

Risk asyewment in file management of drainage networkv 

1 M Hiked i iSTi (Mmistcuedi i f^uipetiH nt t Bans md I 

1 (d fBIN 

//r 1(11* yd < titunfUi if ft UX gr ft t i l ,iU MufXffUr Vol 

orm 2 1*9*94, 7 1 * 24S (in I rent li i nghsh summary i 
Av a havi^ for the development of a preventive maintenance pro 
gramme lot art urban vewrtapr laerwotk a lirst stage is mithoed 
whuh involves Pkt idenh fit anon of those parts of the network 
considered to be at risk I he system involves an assessment twsed 
on the use of sue inspections arul estimates ol the sijsceptfbdMy to 
laihire dur to ground conditmns hydraulic Hvadmg stnactural fmills 
ami mechanical ifripiH damage ( enain c heckliMs are employed lo 
assist in the recognition of potential failure sites ami the application 
of ihi v' i \ t ouMiVrcd with rtfrremc to 2 tnal sewer cau hments 
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forming part of this Bordeaux Lrban Drainage Network 'Hre mcth 
odology drunbed represent* a simplification of the approach pre 
vtouily applied on terum very large sewer age systems in the Pans 
legion France 


9541322 

Trcnchlm Installation of sewerage networks using remote- 
controlled pipe-jacking. 

H P ITTMANN flngcmrurhuro |)r Uffmann, Aacheni 
iR hurrnaiumnt 1994 .13, No 9, 458 40 4 i m German Lnghsh 
summary i 

The benefits <iwk. rated with trenchless methods lot sewer construe 
non ami the progress achieved m the application ol the method m 
Germany during the last 15 years are reviewed Between 200 and 
2M) remote umnoiled pi|>e jacking machines are now in service 
capable of installing 100 km per year ol sewer pipework ol dimrri 
siorts up lo 2000 mm nominal diameter Examples of the various 
types ol equipment arc disc trnrd i omprising both hvdraulu propul 
Mori and screw conveyer systems lor advancing die dulling head 
1 he method o applicable to a wide variety ol pipe materials whit h 
mav K* inserted rn sec Hons as die dnvt pun c edv or suhscc|uently on 
withdrawal ol ihe steel c using sumumdmg a c rew r wf h dolling head 
I lr»r Iwnctiuns pritormril by the remote control station ol the mu to 
tunnelling system are also considered involving direc tional control 
speed ol advance luhniulmn of the cutting head and evacuation ol 
the spate A further essential requirement is a prefabricated shaft 
from which (he pipe is fed into die opening as tunnelling proceeds 
I he method may be used to insiall lalrial connections m existing 
mam sewn pipes and in the « use of huge inter* eptm sewers the 
tunnelling work mas commence from inside the sewer ami proceed 
towards the proper*\ or othei equipment to fve connected <1 nglidi 
translation 200 pounds sterling valid lor |095) (uTmunv 


954)323 

I v\»h lightens collec tion svstem requirements 

I MADDAMR it reeve and NkhoK Port Worth Lx 
Vio/rr t n\in>nr*tt nt d G c A/io/ogy I'PM 6, No d *5 *0 
Whirl are hrlirvn! to he Ihe most stringent conditions in Ifu entire 
L 5 A tc»r the* replacement oi enlargement ol sevens bollrchon 
systems! imposed bv the lexas N iiural Resources ( onsmauon 
( umrmssmii air dr tailed the iciziilatums arc intended to prolong 
the lilr* of sevens md rnhu r rehahihl itmn ^osis through gettme u 
right ai the outset Although the requirements v uv .m online to the 
material used tor rhe seven a minimal hie ol 51) sears in stipulated 
as is a minimal flow ot 2 H per second m ordei ro teduve pqve de 
grading anaerobic conditions Giratci attention is also i ailed lor in 
respect *d the water tightness ol nnnhole covets to reduce the t '-k 
ol sod washout and the attendant lack of sewer supjvori IK'siun 
engineers are required to declare the methods dies used lo calculate 
rhe modulus ol soil reaction vchen using flexible pipes and whai 
tutors they have allowed (oi stresses ol various tvpes Lor rigid pipe 
installations such lac tots as Irene ft width water l ible height depth 
ot covet and minimal vtiength wKcordmg to the Standards ol the 
American Sivurtv tor Testing mul Materials r of (he < lass ol material 
selected must be shown There an' iKo revised regulations lot 
air pressure testing ot the sewer Ime once installed and (or leakage 
ol ttnd tit manholes, while a detlevnon limit ol 5 per cent of the 
diameter wdl apply to all flexible pipes l .S.A. 


954U24* 

( outrotting biogenk corroskm of ronenrie newm. 

H SIMA ‘ biology and finvtronmcnL Inc , Fresno Cald ), and R 
G ARNOLD 

HYDROTOP 94 ( oUoqur Mteut *rrer / t*iu Mar\et(lf. 

A rant t\ Volume 2 1994. 167-174 i m fcngbsh} 

Reports ol rapid and .severe biogenic corrosion ol sewer* due to die 
action ot fhtohm tUu\ thtooxuian t in oxidizing sulphide ions to 
sulphuric aud have prompted a search for a sped lie inhibitor capable 
ol inactivating this organism Chenuca! inhibition experiment* are 
described which were directed at the processes hv which bacterial 
carbon dioxide fixation occurs in this spcctcs The effectiveness ol 
a rturnhei of inhibitors w.o monitored by simultaneous measurement 
of a range of parameters me ludmg cell growth rate, acid production 
aerobic respiration c arbon dioxide avsirmi atom and ATT levels The 
compound 2 <■ caihnxyl /> arabmol 1 5 hisphosptute ((‘ABPi ef 
lee lively blocked carbon dioxide assimilation and growth of the 
sprues com erned hydroxyl urine also exhibited a similar irihibuorv 
action The use ot spec, il u inhibitors such as these could give rise to 
selective inhibition ol the JhtobauUt spp without endangering the 
general sewer microlloiaor the downstreambiojouual sewage treat 
meal operations 1 he ro are ^ s relrrcntcs I .S.A. 

954 * 325 * 

I he cxUmt of infill ration into sewerage sv stems in response to 

rainfall. 

< IOANNIS 1 1 ahoraloirr ( entral des Poms el C'fr msses 
Hougueruisi \ BIIHADJ and (* KAIMBAI I \ 

HYDROlOP U4 ( nllotfue \Uvu\ m trr l t iitt Wiir\rt(U V ol 
tune 2 1994, Mil MM i in I rriic h l ngltsh sumrn.irs v 
A studs ol the extern of infiltration into ton I sewers c umng dunng 
r.nnl ill events ol measured duration and mtcnsriv w.o peifoirned ir< 
? sample s. aiJiments *d ditfrimg ch uac lenvtu s Oneoltluvc seas * 
u'wei network Nerving a rural Imaliori with fr w hiaruhes and laid 
numlv in unpaved surroundings while ihe oihet was *i prmupallv 
urban c ak hmenl highly ^ram lied with (he sewers hud c hulls 
beneath Uh v imagewav Ihe sartiUion in Ihe rales o( Mow in the 
sewn w as * oireluU'd w ill* die ih c mrem t ol rainfall ev ents and w iih 
i hanttes m the water table reMiltine liom the mhltrauon *il ' unlal! 
into Ihe unsulmaled /oik I he restilis wt re anui ^ sed w ith the nd id 
mathematical models trom which it was jmssihU to Jhtmgmsh 
ddleTent patterns ol response to laintaH events osoc sated with 
ddfeieul mechanisms ol mldiratum In ceitam cases ihe bed J mu 
material ac led as a storage omipaftruent and rxiernai Mow pathw is 
accompanied h\ delayed ml iliratron into ihe sewn I ranee 

95-0326* 

Pollution load of subsoil, groundwater and surface water hv 
leakv sewers 

I DK M K r K VA m A.uhent 

H\PRt lj Of'W t \ ilitijut \1if ur e< nr t / iOi WaratJ* 
b,in<i Volume: 1994, 29 ^ 299 ,m [ nglish. 

Interim results obtained from j senes of held investiuahons c arried 
out on ! 2 Jdlcrent lengths ot sewi^r in diltereni uties and districts 
u> vielermuH: the rale id exfdltatum at various hydrostatic treads are 
rcjvonrd The experiments involved 4h separate damage (rr leakage 
points. iHe tests being performed with the aid ol a portable device 
comprising a pair ol packers tor isolating a shi>rt length ol pipe and 
a system of pressure control lor varying (he hydrostatic head applied 
to the isolated segment The rate at which water Mowed chji of the 
damaged segment in response to sanous applied pressures ifrom a 
he.rd equal to the prpe diameter u i that equal to the distance from tire 
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invert to the manhole cover \ was determined ai each site The results 
are presented in the form of a distribution chart and graph the fair* 
ift c'filtration as a rnk were in the range 100*2(4) litres per h for a 
pipe *ull from invert to crown. and the rate inotAted to IdiXV t W 
huts per h as the hydrostatic bead was raised to the maximum w Inch 
was usually about 3 5-4 0 m water gauge Germans 

95-9327 

I remhlea rehahOltafion of defective sewers. 

I WINKLER {V Winkle* Ingenieuburo tut t mwciJibeiatung 

tempot 

W InirmatumaL 1994 33, No l K 464-471 (in CJemum English 
nummary) 

I he various types ol detect affecting the performance of the German 
sewerage network with a breakdown of their relative importance 
arc discussed as a background to a review of the latest techniques foi 
pipe rehabilitation m usu hor repair ol localized damage injection 
methods mav be cmpJoved using packers m isolate the damaged 
sahuri while lor complete re lining resin impicgnaird labiu lining' 
tn jv hr i.sed 4ind these have recent I \ been adapted lor use m sen ice 
pipes where they can he internally pressurized h\ compressed an 
nit ore curing Other rrlitmig methods are also described im ludmg 
he insertion ol sh(»rt lengths of plasm oi GRP pipework tlx 
►nr si lining and i lose fit lining methods and less conventional 
techniques such as spiral wound interlocking strip iRihloc? and the 
I ol mmg method which employs ribbed flexible sheets at ranged 
hi», k in hjtk to give a type of sandwich lonstruchon l his mav 
rn o porate a barnei laver of Ini! or similar material to prevent 
Mtusum of volatile solvents or other vapours ac rose the waM ol (lie 
pipr Some ol the let hmcal and economic factors governing the use 
* ilitvc methods art outlined together with the quality assurance 
>vfvtiv designed to ensure adequate service litc and integrity of tht 
n | nglish translation 2^0 pounds stetlmg v did Iot I 99 Si 
(.trmanv 

S^ual-purpose equipment systems for the rehabilitation of 
pipes of norwnan enlrv diameter 

\ Kl DIGf R (Preussag Rohrsumeuiung ( mibil Hamburg* 

’A* lr i< rrtuUorntl 1994 33. No 9 4Mb 49J fmCicnnun t nglrsh 

'■i mma r v i 

Pk development and practical apphcalion of remote (ontrr die cl 
1 inp systems arid equipment for restoring a prrfn t joint between i 
n tm siwer pipe and a lateral connecting pipe ore reviewed with 
' irtKul.r reference !o lhe HAM? internal pipe ichabililaoon unit 
Un h iv heeruleu loped h> Pri us sag !<*r use in mnjiuu lion w dh the 
>vstem ot spirals wound pipe linings Hu various stages of 
’he operation m the held are described irx hiding the waling ol the 
r *< nun surtace using i thermosetting epoxy rc sin The opt ration is 
unboiled from a vehicle at the surluu adf^rni to the a<uv 
mmrioic iml the integrity ol tlx* final Iming confirmed with the ait! 
( ('TV inspection and photographs W here k. in umsljmcs dictate 
preformed GRP liner mav he applied to the defective joint and 
Haled m place with the resin composition (English transhttior. 21* 
pounds tirrlmg *alid for I995 i Gernutny 

9541329 

RehiWUiitlon of sewer system*. 

1) SIT IN iRuhr-t niversitat Bochum) 
f urryvart Hater Pollution C tmtrot IW4 4, No V 49 56 
Dw rehafthuunn of damaged defective ami hvdraubc ally over 
charged sewers is important A proposal for the planning design 


cnmtnxtHHi and awitml ol the itfuibilitfiiium proem lew exuamg 
sewerage systems. is muiined Hydraulic enx MtHHiwnuil ami tmx 
rural irbaht Illation are considered lamng and coat mg methods m 
described stud sewer renew at method* m outlined (open i ol ireix h 
less methods pine eating pipe burning> Selection cfttrii* lor the 
dill enrol solutions ate outlined German? 

9541330* 

4**ei minifvmfiit for underground on works the operator** 
viewpoint. 

P Al'MARD it vonmuve dev I jiux Dumcrl P CHANTRI and 
H MAOIH 

H\DHt t /(iP W ( oitoifur Wieui $enrt 1 f ou IfuMerJ/e V ol 
time 2. 1994, 1N5 m un f rrm.h fnghsh summary) 

As }Mft of a protect sponsored b> the htemh Mmisitv of Iransjvou 
concerning the quamitativc risk assessment lot failure ol urban 
underground pqvcw<irk tRLR M 1 pmtevti a studv of the nature and 
causes of t.nJuie in ernam pails <»f the Boidraux sewn age system 
was performed with ivutuulat relrreixr to man entry sewers St 
levied portions ol these were vuhjeacd lo a sysiematu minrud 
hisj>cciumi and dvr present, r ol delects noted In addition the prevums 
historv i>f rupiurt or leakage from these sewm was attalvM*d and 
the dm a used to estimate the probability ol fadiue m the lutmr as a 
revolt of cilhcr ground conditions hydraulic loading siruc tural prob 
i< ms and mechanical impact In addition studies were made of the 
Mate of part ol the distribution network lor |H>t«ble vupplir* with 
similar objectives The icsultc acturxrd lo date and the level of 
igrcemc nt Ixiween tin trsults of sue investigations arid thr tec carded 
iru idrmt ol ladure or rupiiuc of Hie network is discussed Fmnu 

9541331* 

l litUution of a dutuhtivr management svstrm in thr rrhubintw 
lion of wwrr network* 

> (» H1AH (( nivrtMtc dc Vmnr k Houipel Ju l ac 1 and H 

snf VR! 

H ) DKi >h )P 94 t odotfur H4tru\ t I I tin MoMei/h Vol 
umt 2 1994. HM 199 (m f truth I ngiish summary i 
I he usi of dalab.ise marugemem s\sterns (ot the effectiv** uumte 
nuruc md renewal of sewer rvetwoiis m Ptvrich urtvan environments 
is discussed Several ahmiahw lyfves of database <*re comuJkurd 
inprthei with thru implcmetiiabon in pt xlual terms f or this therr 
art certain c ssenti il enteua namrlx a thorough knowledge of the 
network the diMuullus ^mounined ami the triethods available to 
count! r,v< t them thr computt n/afionof the insfvc hem and recording 
pr»x < durrs to rmuft lint data art ivjilahh in an mir Ihgihtr lorrnat 
md ihc d< velopmrnt of a dilahank which can ix minrogaird arnl 
suh|ictnf to ihHrrrnt riMkh ^ <»| analysis Sue h databanks should 
im link a vanel* ol mformaiion fxrhni ru to die suiroundings, <ostn 
of niMallatKin and disiurbam i for u phu unt nt c»i ft pairs m addition 
lc» ihe actual condition ol tin pipe if they are in function as an 
ctfechve tool fur planning ind d< nvjnn rrv4mg loi sewn rehabdi 
tadon wMirk fninci* 

9541)32* 

Vwrr model ting Tor rehnbilitiitkm; * European project 

0 M Df l .API A(1 (Wailmgfotd Sob ware l [ K \ ami R 
KLU AGMI H 

HYhROjOPM ( ollotfur MifUAKfrrritttH Wattnlie 
t Tttmr Volume 2 1994, M7 ^44 (in 1 jtglish) 

The objectives of the SPRINT programme rStrategic Programme for 
Inrun at ion and Technology Tratisfri) sponsored by the 1 ( mi ludr 
a project enhtkxl Application of Hydiauitc Analysis lo Sewerage 
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Rehabilitation m Member Stales the aim of which is to piomotc the 
use of the Wallingford Procedure l<»f the hydraulic analysis of 
sewerage networks h> other EC member countries The nature of this 
system of hydraulic analysis is reviewed, comprising 1 principal 
parts namely the modified rational rnrthod. the hydrograph method 
and the simulation method, together with the activities proposed 
within the i ontrxt of SPRIN f to implement these methods m other 
i utjntnes am) ensure dissemination n! the results In this connection 
the salient features ot * pilot studies in Ireland (Dublin), France 
(Marseille) and Italy (MiUn ami Korney arc described from which 
data com ermng the validity of the procedures m these countries will 
fx* obtained as a basis lot the further dissemination ami transfer of 
the methods Europe 

95-03.13 

Drhan wsrmigr rehabilitation In the I K 

R Mt’Rl EY (WRi Medmenhunu 

tourna! ttf bisittuintn of Water and f rnironmenlal Manaxrmrnt, 

19<M H, No 4, 421 4D 

I he history of sewerage rehabilitation in die I * K and development 
of ihe Sewerage Rehabilitation Manual iSRM) are reviewed 1 he 
SRM planning procedure is described m detail and experiences ot 
iiTiplrmrnlulrnn siikc IUK4 are ptesmtcil Effects ol change* m the 
wain mdushy in< hiding the Water Act IW) the New Roads and 
Street Winks Act 19*)] tnd a proposed l urnpc.in standard are 
uwisidnrd The [Hesenl status of rehabilitation isdoiusscd and the 
benefits arising Irotn the SRM ate idemibed I ,K. 

9MM34 

Florida con true lor dlpiiiww first rehub project. 

A THOMAS 

Inruhltw lr'ibudin>\ 1994 A, No K IS 

I he Eastern Rehab projeil part ol the 2H million l S dollar 
rehabilitation piojnt in l akrland I la was being earned out bv 
Kunminsf nnfr<ii ling t orp ol lampa f la I ollow mg detailed v »deo 
inspection til the small and large diameter pipes I amponn N s Ion 
sliplmct |U|X' was selected lot du lehabilitmon ol 1 2 h2 * (l ol 
wastewater collection vvsiem factors mlluemmg this ihnici are 
outlined I he joining system used on the V vlon pipe w.is a gasketed 
push on coupling that met the requirements ol AM M DU 12 arid 
slid between tfie mm t and outer walls ot the pipe Hr* ability to make 
field cuts also proved hcnelicml where slimier sections ol pipe* were 
needed following the shplmmg, the annular space would fie 
gtnulcd Ntartrd m \pnl 1904 the project was expected to take 9 
months incomplete l .S.A. 

95-O.W 

Manhole rehab business K down the hole. 

R P KK/YS 

1 tent hleu ft*<. /wo/uifv, 1994 J, No H 42 41 
Work earned out b\ MVM IVimalorm m manhole rehabditation is 
described More than KfOO manholes m the l S A ( anada and the 
Caribbean had been successfully tebmlt b> the company or its 
licensees since 198? the Permuforrn system was a fulls structural 
repair system Unit could be earned out complete!* without any 
excavation The recently developed fVrmacast wan a centrifugal 
applied synthetic cementitious Imet, cast from a patented robotic 
applicator positioned m die centre of ihc manhole A dense uniform 
layer was compacted in place at anv thickness from 0 l *» to 2 inches 
depending upon the extern of deierunatum and the depth of the 
manhole The two systems were designed to tv complementary but 


could also be used together as illustrated by a recent project in 
Wisconsin t’AA. 

95-033* 

Priority pollutant* from urban storm wafer runoff Into the en¬ 
vironment. 

C XANTHOPOri/JS 'l mvmiut bridenuaru ni Karlsruhe), 
and H H HAHN 

huroptun Water Pollution t anirol 1994 4, No V 12-41 
The concept ol urban drainage systems m separate and combined 
vrwers is examined to determine whether it meets the requirements 
posed by storm water runotf Mttropollu unis m urban drainage 
systems are considered undissolved solids organic oxygen ck 
marveling substances bacteriological pollution nutrients, heavy met 
ah PAH volatile chlorinated hydrocarbons herbicides dioxins 
Pollutant sources arid potential sinks in urban drainage systems are 
discussed The cflcas of using storm water runoff for irrigation and 
specific domestic purposes arc discussed The prevent uncomrolled 
loading ol treatment plants and storm water basins causes reduced 
eff« tivenesv of these treatment units Present dav systemv could be 
improved bv tedm mg pollutant emissions arid loud runolt reducing 
the mixing of differently polluted runoff components md the irnrne 
diate return of unpolluted runoff lornponems into the natural hydro 
logical i s w Jr spewfu treatment of more polluted runoff mmponenls 
real time operation of the sewer system and controlled loading of 
all units for storm water and w.istrwaicr ireatmenl Germany 

95-0337 

Deterministic versus stochastic interpretation of continuously 
monitored sewer systems. 

P IIARREAIOES tDanmark rekniske Hojsknle 1 \ngbyi and I 
< ARS'D NSIN 

} at opr art Watt r t*t>ilatfon ( imJrol 1994 4. No S 42 4h 
Deterministic modelling nl raml.tll runolt m sewers had achieved 
remarkable success hut no result is more awurau than die accutacs 
ol the input data I he unt mainly ol input paiametcrs ot deterministic 
models lor sewer wstems is considered with respect lo ramlall data 
Sfalistu models have the (Hiirntiai tor dealing with one ertainiics Die 
c haiac tenstk s ol stochastic models are outlined and the stochastic 
modt'llmg approach is illustrated using data from the Damfiusani 
cakhment drauugi svsiem. ( openhugen Modelling iTow from 
water level the base flow rainfall runoff hydrography fain Mow 
rising a transfer him non are considered The < om epl ol grrv bos 
modelling is examined Denmark 

95-033H 

Dimensional design of retention tanks. 

P KAl I MANNdVn AG Rcmw D l IT M R l BAI R 
f*ui Vl<mrr \hwawrr 1994 74, No h f>M 690 nn German 
English summary * 

Retention and infiltration sy stems for stoimwater are becoming more 
prevalent in the development of urban dxamage systems and neigh 
hourhnnd planning With the aid of diioh/rd infnrmatnm concerning 
Ik a v \ rams it is possible to derive appropriate guidelines for calcu¬ 
lating the storage capacity rrquired and the application ot the 
SASt M software tor computation of retention volumes in typical 
situations is outlined Phc programme enables the rainfall events lor 
a test catchment to be simulated, based on a historic series covering 
the M) vntrs from 192H to 197K Ratty ol runoff ranging from 5 lures 
per second to 120 lures per second ha ol paved surface were pre¬ 
dicted and the necessary storage volumes tor storms with return 
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period* ranging ln>m 1 to 10 years wtre calculated *f nghsh tf*m 
ivtiton I*0 pounds stcrbng valid for 1995* Swittrriaind 

9541339 
Fven brake. 

Huier tt tnvwwmrnt injenujrtonaf W4 3. No HI U 
A fowierbrake siormwittcr baLmting svsiem was installed m 4 
residential tkvclofment on ihc vile of an aquifer when ion! am! 
ruwjwav drainage to soak aw a vs forbidden (o protect water 
resouo.es 'IV xvMem combined a separator with i drainage man 
igemcnf svsiem based on a concept which hamevved natural mries 
phenomena to pro side tost effective and efficient balancing INm 
w is achieved by dividing the unil with a wnr baffle equipped with 
»wo min return Hap valves am! which incorporated the vonrv How 
vontrolkr Ibe svMcm allowed a larger outlet dwmeter thus mint 
muing the pmsibilifv of blockages while reducing storage requite 
merits This s\sicm enahled the developer in acquire full planning 
i-ermoMon for the development l' K. 

9* 0344) 

Method predicts ('SO treatment effklemv 

M I M f X ANDt R fW ade T rim Asmx mes lav lor Mu h 
U iU r f nuronmrnt A Tn h/io/r \\ 1994 h» No 9 2* 24 
1 n \ c s' ip moils ire reported from Detroit Mich into the irivihluv 
pTulutmgthc pi dormant r ot rc teniion hisins toi t hi settlement 
< i d partu les m uimbintd st wrr overflows 1 he host ol \ inahles 
vt 1 ok lu te the propoiiion of mimiii tU»w in munu ip il ovritlow 
M ^ re md speuftt grants o‘ the piittulcs ihev nihatninn and 
i hr mnn ami mterisitv ol the strum hv drographs in the v tk him m 
n i s ned It is p! in ru'd to build ^ hums whuh should K m 
jx m ion bv 199H in uikhimnts with differrm wasir> mi How 
* a k teristu i monitoring programme w ill then he undertaken t« 

1 Kiin«nif *hrvr ih trac teristu s at the influx to (he basins from these 
" \ in d per form mu will be measured against that pred tiled from 
s Ws 1 iw f cample - ol th< ipplu ition of'his law interns of tlu 
i j v stdosiiv o' pirtuhso! atpuifn ilnrirrlrr uul piiuiv on 
' t 1 >hi dt sign nl the bison w ill be h im d in. gom mi K sign 
r 1 iluq dust in »hc Mow r lit is offend 11 k mu slip ilnxis 
h w il in\ * i Imr i*h nt of ihi tuivi is undid I XA 

^■imi 

Rump stall on verves stormwater detention c handlers 

/ »• I \\< m pm 125. No It) 9* 94 

Mo i ir image impmveim nts ins ludmc an im irrpimmd detention 
hI* f id been i.irnul oul lo vofu i Jong firm flooding prohli m 
mK tin North < entral \ xpnssw o m fhdlav 1 hi existing drainage 
ik! had been replaced wiih a ru w 1 S mile Ion* structure will 
4r > toil ja's up to 1H ft p diameter Fhi di tentmn vault had Ik n 
^riktrd h\ mining in ihc subsurkut \ustm ihalk Off Imi 
s dt shinrn ideienbon waschmrnio blow ihc low it pan of thi flow 
h i ogr »phv In bvpass the detent ion I.k du\ thus lowering sfor igr 
'1 mv r qutremcnlv Hie purnp sunori empu«vul i vi/bmersiblc 
r ‘pellei pumps to discharge stored water to the bvpiss tunnel 
b'kTi lonsiuKtum and pump installaimn n vcnlwcl l ds A 

V54»342 

Pn4nl r^f interest 

('ffttfui > n%tnei rimr 1W4 27, No T 14- 1 X 
An mwo itoe alternative design for ihe m w sea out tall at 1-jvcrrKH V 
f*omt in Sindh \Aalcs was vavini? smive 2f> fwer tent on construction 
< ocis 7>»e ! i ^ km long outfall w as being assembled and jas ted 
sea from land into a per excavated b m deep 4 41 m wide irrn* h 


in up to 2 s m of water to ovenome problems of high uebt rangev 
and extreme woifber utmituonv V\w s«utlall somtvtesf of a HIOn m 
king 1 d ni mil vide diamrkf butt welded Med |njsr with a 25o m 
long 15 riser shffuvci vrctioti at the veaward end l ow ponmtv 
reinloued a^fiuete wast jisi aummlibi* pipesloptoside weight 
;md prottvtwm from aggressive vtawaitr ITw* vied pipe was rtw 
sX'atcvi mtcrnalh with a hatvi enamel f»anu aruirurmdiv with a Uvet 
of bitumen with additmiu! taihotbv prutcslnm to gut* an HO >ear 
design hie Ticmh ext jvatH»n and pipe jacfcmg o *k*su*bcd I x^a 
vanni nuienaK would be ^irduliv lowered Ivavk wound fire new 
oul kill oruf ii was in pUr l k 

9541343 

( lean breach at Brighton 

A j Mil 1 ( k < Aver C onsulums l td ) 

Horfd luwuHitt# 19V4 7. No ' 2 M ' 

!Tk Bnyluon and flow situmwalrt fuon^r Opt^aiion Seat Iran 
w as desigruxi tu (vrev nu ovr rllow v ih lurnng during hi%o v ram Itom 
viwn outfalls along ihr fseaift aid help meet tomphumc with ihr 
I ( Uathmg W atu l>nciiiv< I ollowmg It isibihiv vtoduv .vnd hv 
dr uiliv ntiKk fling Ater ( nmuluntv wen noimmunmed bv Sitnth 
tin N5 urr SeiM<es lid to design tonstiikt and juii« manage the 
prot< 41 XhKtnwiiici from iht outl db would be mtrrtrptrd through 
4 drop shads ^onnciti d by stub tunnels to a parallel nrnnd driven 
fx loss thi U.kIi Hr Mikiiivi itti would l*r sionxl unit it u uitild fvc 
pumjxd b*ak into die mum pint vtwri il llx eastern rnd Hr 
piojui w is an K IwinJ tiin n Hook di 4 m and mminid vouttaM 
ovaided tu fa>hn ^ktxxlwoik ( od I nginccftng lunor Ihng work 
using IBM md prrssmr baianu mathmes is dcMnbctf logclhei 
with fiouting pun eduie l k 

9*41344 

1 wcndfmeavUmitl simulation of bavin irrigullmi I Iheon 

I PI AN AN (Sr < v ito de fuse Jig u urn Agrarii / uago/al \k U 
W M k! K *ruU. V Ml Rkl I > 

I mnuti of Inn'iiUtm tinii hrutniJii* / nptnt* uni, ! l >d4 12B. No 5 
KH k^r. 

\ 41 dum noon i! tiUKlf! H \ di v« |oj*cd lor biv<n imgnion rm 
plov< d ifu h ap hog tin Hi d Hr n n* mg to hm pit lo solvt th< p nlniil 
irfft rrnlnl r qu il no tbit miounudfor onrmmiv <d inonu rifum m 
Pk x m 1 v dim horn uul <, t>nfm.ni i rduiissfoi votiwr linear an*l 
f m inflow houndir. oimfiuon rnd da mniaS lomhlnms of lf\tl 
hum rrrq anon \ rmmeru il rrsi di rnmivti uul that ihr piednird 
dmr ofadvaim apt'nnihtd in issmptnin valur as Ihc gud f*ci arm 
sm.dh i but ihr rllrst w i^ pH He i Im qu* i I dimi-nMonal dim for 
^ dimensional simulation I nu r >»nds ilvo icdui ed ihr Itnal valurv 
ni m 4ss b ihfu r t nor Ihr prnfHwrd rnndt I w i v did ihd h> 2 Held 
(vjvrnmnb whuh show id dial under 2 dmi< nviorul itimldums 
K2(> nuiilv I ilifTKnvmn d rnmir SIRMf )l) midru dunandtirm id 
idvahsi bv " d md ' * fu r uih uspiiiuh ordv H21) ap|>foM 

rnalr 1 the tinuf confirm tiurii sf c also follow mg abstia* f r Npinin 

954IM5 

f wi»-dimensional vimulufkm of basin Irrigiiliun II jipplitu 

Hon. 

I f*f \\ AN -At m< m tk Invrstigth urn Agr Ifni /aragn/if V5 K 

VA At Kf H and <* f J MI HKi f > 

Umrnul f*1 hn#aHon unit hmmtiK* / ngm* f nut, 1994 lift, No 5 
M7H 

Iwo hvptrtfvcfRd 1 case studies .nr pic sen ted to dhivlraU tfu* ab»fd\ 
of the 2 dimensional Irvei bivin irrigation iwuiel B2li in atsomrno 
dtU muitipb inflow umfigiirjitons md uri guhn HeUK that mclmkd 
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high spots /islands) Analysts of the irrigation performances for 
ret (angular field* of different shape with 4 comer inflow showed that 
advance times iru reaxed as ihr field shape approached a square and 
could hr underestimated hy up to 20 per cent hy l dimensional 
models The use of 4 2 dimemtnnal rondel was justified when the 
aiprcf ratio fir tween the width and length of the field reached 0 4 In 
a hypothetical case study involving the design of a basin irrigation 
system in a 10 001) m2 square field spatial variability of inhftmnon 
was responsible for differences of approximately 10 per cent in 
apptu afion efficiency and 20 per cent in distribution uniformity and 
B21) identified ihmr configurations that produced more efficient and 
uniform irrigations Ihrse results demonstrated the advantages ol 
using a 2 dimensional rno<kl to design basin irrigation systems (see 
also preceding abstract) Spain 


95*0346 

Method for estimating efflcirncy In Spanish irrigation system* 

W KRINNFR (fVntro de F studios v I xpenmcnlai urn dr Obras 
Public a* Madrid) A C • AKC 1A and I ESTRADA 
Journal of Irrigation and Dnttnaiif l ngmerrmif )9U4 120 t No S 
010 MMb 

Information about 4^ irrigation systems tn H large rner basins was 
obtained from technical data files and national agricultural surveys 
md there was 11 general Im k of reliable data particularly llow data 
I somation of conveyance effu trrus tn S systems with adcc|uatcdata 
indicated that convey am e losses were at least 10 per tent ol the 
released volume I tic upper limit of global eflit iem v was calculated 
lor ^8 sy stems trepresenting 20 per irut ol the total irrigated surlace 
area m Spain! hy comparing thr theoretical crop water requirement 
with volume released at the head Net demand/release rations tanged 
(rum 0 54 in 20 /ones where gras its irrigation methods pirdnnu 
lulled to 0 HO in M /ones with pressure irrigation where water losses 
during distnbuhon and application were lower High ratios were also 
associated with relatively new irrigation systems tow annual gross 
supplv and water charges based on 1 hr volume consumed Spain 


<»5d)J47 

Mi entrapment and water infiltration In twn-Uvrred *1011 col¬ 
umn. 

H I A 1 111 1 Memphis Mate l'mversiiv lenri ) S N PRASAD 
andO ! Ill L Vvl C, 

hnontil t>J htu*atttm and Ihtiirhifi l nizoin unit 1994 120, No 5 
H 71 K9| 

A laboratory study to investigate ! dimensional unsalurated water 
intilhahon used vertical columns ol homogeneous or 2 lavered sod 
to identify writing front movement Analysis of arr and warn pres 
sure development showed that air pressme build up wav mom 
piovummed in 2 l.ivcr soil columns An experiment to determine the 
influent c ol air pressme on water prolilr development showed thai 
the water content in the upper laser ol the 2 layer column exceeded 
that in the upper part ot the homogeneous I lavei column In the 
sealed 2 laser column the increased air pressure of the bottom laser 
ictarded the non untfoim wetting Iront thus enhancing wetting ot 
the lop layer until pressure in die bottom lavei reached a maximal 
value An .in# Mum I model dr v eloped to piedkt cumulative infiltra 
turn into the lop layer and travel tune ot the wetting from showed 
pond agree menu with labor,Hors results and a numerical example is 
presented l\S.A. 


45-0343 

Modelling regional How and Dow to drains. 

G M POHIX (Nevada l mvmit> Renoi and J C GL'ITJENS 
Journal of Irrigation and Drainage tn^meermn IMM4 120, No 5. 

02s 

In an investigation into the feasibility of using drainage water for 
irrigation the transient 2-dimensional finite difference flow model 
MODFLOW was used to simulate the hydraulic-head distribution 
and advccfive velocity vectors in an agricultural field with 15 tile 
dram laterals for 20 d after a OihxS irrigation event Installation of 78 
piezometers at various depths enabled model parameter estimation 
and calibration The results indicated there was mixing of irrigation 
water with shallow grounclw ater and the initial significant downward 
flux of water after the irrigation event was replaced in time by a 
dominant horizontal llow component and subsequently a dominant 
regional flow with some upward How from a point 10 15m below 
the dram laterals The downward water flux was at least an order of 
magnitude greater than the upward and lateral fluxes resulting in a 
net downward flux of irrigation water during the irrigation season 
I.S.A. 


95-0349 

Hvdro project* In China, 

(, in AR5 it K ) 

World lunnfliinx 1994 7, No 1 28"* 202 

Dr principal riveis and thru potential foi hydroelectric power 
generation in ( hitia are discussed Hy droelci tni pnwci stations that 
have hern or arc under construction arc summarized 11 k following 
new projects arc described fhre^ (»orges Long! in XiaoluriLnh 
Manwan X mow an I rlan Shutkou and T unshcngqmn I irul II The 
following pumped storage projects are also discussed f mangdong 
Shisanling and 5 amahn 5 umco f uimc potential and planned pro 
jet is are also considered China 


SKWAGK 


45-035(1 

Optimized contracting methods in the public vector and turn¬ 
key projects Tor sewage treatment plant construction 

A Ml IN 1 Abwasset Verbami Saar Saarbmckens 
\hwii\u rtr< hmk 1994 45, No 4 I 2 and 14 Mn ( lerman) 

Some of the problems sonnet led with the preparation and agreement 
of 1 omrac Is in ihe public sector are discussed with reference to the 
erection of sewage treatment plants and the experience ol the Ah 
wasscr Vcrband Saar < AV S) in optimizing and streamlining prose 
dures for specification tendering and contract documentation is 
reviewed The advantages of adopting the turnkey project system are 
discussed with particul ir emphasis on the benefits associated with 
ihe fixed price shorter overall duration ot the period from conception 
to realization and the greatly reduced workload for the client organ 1 
/anon Some of the essential prerequisites lor the turnkey project 
route art out lined followed bv a brief account of recent experience 
of this method within the AVS /English translation 105 pounds 
sterling valid for |995i (Germany 
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V nrm procedure (Tor upgrading sewage unlnwiit plants. 

H l vender ROEST H M JANl SRI van der M \) ami F 
f Crfii RS 

\hHU,urrin foul l*W4 45, No 4 40 ami 4^ 44un( rcrounl 
Due to the more Mfmgenl stipulations of the K OmMivr with 
rrypfM to nutrient removal from treated discharges mam ol 

»te existing sewage treatment pLints m The Netherlands ate in need 
of upgrading In some cases (here is insufficient spate lot plant 
f xiemnms id the conventional type and ip am < ase these iqvrsent 
if "V|v k miu‘ method ol solving the problem Alternative measures 
jrc thctcloic proposed lor optimizing the operation id the plant 
coupled with the introduction of mod auxiliary picxesses of either 
n biological pbysteal of chemical n*»ture Some rxamplrs of these 
ik given such as the use of technically pure nwgcn tor enhinunp 
ihc performance of the biological treatment stages and the use of 
chemical precipitation or an lift reaction s\stems for the tuatmem 
< t dudge liquor Plants lor ammonium recovers using cither therm 
, d coagulation with magnesium phosphate or nr stopping md 
uu» di/atmn with sulphuric audart undergoing tmls for upturn/ 
u the performance ol the modified plant the operation ol dynamic 
unpoter smiulatjort programs is an rflectivi und based on thi Lurst 
v.'m m of ‘he comprehensive, { ( 1 model developed originally ai 
■k < ipctowril (»is< rsitv I wn tv pit il rumples of >t w lgr treatment 
mt upgs uhng using thes< methods r krdmgsvcrr md f ties hi 
i k criKd ilnglish n inshoou i s 0 pounds sin link' v did tor 
* ^ Netherlands 


*>< i)Ml 

( mnhirwd biological treatment of municipal and slaughter¬ 
house effluents in 1 hunngia 
i MU MM, \ kk \n md \ M M J I 
*’ i n^ff tmii 1004 45, No l br» (\H m (»em in 
v f w srw tge trt timerit plant w o kij nted to snu snul sulk 
w n'i undertaking with only Nttt m; 14 'oerfh' r with » new \ 
i d u nn d itk i! processing t utors with ir i stun ikd c Mlurni 
I'M* o! 2 n ( HK* p| cuupitd with birlhc r tr idt pn mis< s to K 
H.ihl liter with i possible contribution of I'(Km PI A cullabo 
mm lesipn partuershif w irh the assistance ot the W AH A(» I x ip/u? 
* n rt ijvniisihk for the erectin'- of lh< plant which employed ? 
unde! v irmiscl systems each with 4 prchrmn.ny antcrobu com 
‘ ounnu for phosphorus remov il as th< biologic d In* ltmcm siagt 
U uni ot the Leek of experience tn treumg i Mluents originating 
*n the meai Iactors operation w as uunjst< d to a pro iu i ontr» 

’ » f wench WAHAtr kuirnhach m p trim r tip with Si \ern Trent 
iter Skirt up n K»k f'lact minis w th t tflijenr arising sott f\ 

rotn t ht meal luitnrv ihe mliodmiion of mum ipal sewage < orn 
mh rued in lanu irv i UU4 md ru> input bom rhe other t* nk prr s 
Mo ixuirrrd tn dak A drsi upturn rd the pi iru open! ion and 
oe tirncnt perform true is presented with d iij yhowmg dw quahtv of 
dw nconung sewage md the removal iIImuhio obtained witti 
r tii various organic and nutrient puameu r s lodate At present 
he piam is<vperaung at less ih m hdf its ratcil hydraulic capai its and 
roughlv two ihmK ot the planned organic loulmg due to the pre 
pemderantr of \\w rf fluent from fhe men ?,k tors Irraimcni rMi 
in terms of ('OT> rcrnovit rmpnord oiwr the supply <tl 
readdv degradable murm ipa! sewage comment ed d nglish Uansl i 
bon ’ pMiunds sterling v did for |WS (.ermarii 


954U55 

VAI> w«ig» ItcHftoltigy-tlir hr etfwrkiic# 

I AI DRHXd il'VVI l*rofca% I td* 

f litujum ,i !W4 M,Nofi sK" v 

T>*r Par woiks ^huh came on strvam in June W4 n oik td itx* 
Itrvi d i new generation of compact plants and utilizes .vekomian 
stage bit'logtcai aerated Hooded ft AI t ft Iter technology m plug of 
aeration tartks o* pmoiatmg filters H>r works at Pat is one of the 
largest H\f plants in the* l K and serves a population of 5U0tKf |i 
can handle <i fvaV How of VfO Imcs ivi second with a di v wrailhfi 
How of i hors t»ef second and the foul effluent meets ihf 
standards ot 2 s mg HOI) per hm and <5 mg suspended solids pei 
hire Hk SM e i submerged oei itedfdlniuorwpnxm ihcvio within 
tfu filters and o an aflat lied growth system m which mu to organ 
ions ok mau*d sludge t grow on a submerged men support meet turn 
h o mg d fvirtk Ir size ot less than 5 min i K 


95-QJM” 

Pr<Htr\s optiml/atlon h> ad earned data InmdHitg 

i NIC hi I Si N (Watri fjuihtv Imtituu Sue me Park Amhuu 
V n N(»(|\ \RD n \M N P li \| M I \ H P HASSi \ f 
D Ml l SON l k sokl NSI N md P Oil S| \ 

H) f)Ri 1 /f f/' u-Z i u » ju* kiuu vrtrf 1 / *u tfiioo/ir 
thitir Volume IW4, I 2h i in I tigii* fi i 
ibi iksigt* md pcilomuhu ol tfu DfiFA (f)ynumic Ofvenition 
kcgulalton md Andvsto swiem lor d»r mulidrcrl ofH*ra(iotial 
<orm«dolt!u siwagi lit iluu u* plant at lit tiling afrdcsuibfd Holft 
tta htidwun ami software tonliguradons ne di\« imrd i ompnoug 
hi 1 levc Is ol dat i ai ipiiMiion d ita procrumg and pint ess tmitfol 
tunc turns I hi mink ol ofn r Uion m rah c ast h explained and tht 
1 x 11010111111 ot the i oriiro! funuiom tv ilkiviiaird with reterrmc to 
the v n igtil mt dosing s\strni hv pluivphorm removal iimlthr tifwaa 
twin of tht gravity 4 dir it «m pi ml irk lulling t hi mu al addition tvcli 
uiiii and hick washing modi Pnniouiv showing the system rr 
>pons v is ftjiutuivi of linn to din doth tin evtcnf to which tfie 
ppKesuirtiktfy oj oim/^d dt >pik flue luafinfiv in rripuf parameter* 
itc lepoxhiud Ikninark 


Vt-tlW* 

I* xperr svvlrrns tis mi lo plant o|M raln>n exfrerlenu J»l 
Marqui ttr I rz-l ilk 

I P Dl NS S /( omntun aiU I d> nm di l ilk I) RlANf f ( 
HKKjf f I AS Ol \ md P < M V HI I H H 
ft I ! >f<( > l< H* ( ii( i fin \t(t tm o w / / t /m if if t (Ht V ol 
wme 1*^4, oi so hi | ri m fi 

I fn n iturr cl 1 to t v |h 11 ‘V tut i ode n mn I ( d AN f foi icptr 
wing Du fvf t loom o! tu M io|uc 4 mtuiu ij'i) si^wagr lo li/nrnf 
\ 1 nu e I jH< bothir c|u min jitvi md qn ikiafr v r turn* udrMfihed 
m t'he liprration of this s vsu m is uliagnostu tiwd for ideniilh altort 
iiid u»r r ruw*o f»Mh>. l of pl mi m dfuru tronv o reviewed Du 
rnifhod pti»v<d h* be im du ibk in prnvuhng solution^ and options 
tor improMiu phnt pcrforniarui m Um event i>( di uauori from 
rupee ted behaviour and n i ipabk ol predicting th< rrvponvr of 
bmlogu ilpoHissfS Hm hvdraulu bebivunii .mdrvenxnim of the 
unpleasant sensory tfbto suet) cv find rxlourv and other c omhtionv 
which result from certain urnUynabk combmahonv of phvocaland 
biological van iMrv o g vepbufy abnormal vfudge index values and 
t’Wgrn drbi iuk v Frame 
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95-0356* 

Improving availability at sewage treatment plants to gtiamn* 
lee their performame, 

i I* OI,L)VJhK MMNJO if ontrok et Prevention Toulouaer 
ffYlMOTOt* M4 ( oUiHfue Mwut ttrtrr If au Moriedtr Vo) 
umc 2, 1904, 91 100 rm freru h/ 

An investigation was (arned out into the availability ol the various 
items c»f plant ami equipment essential 10 thr operation of the 
(uncUouv sewage treatmcni plant who h comprised 2 parallel treat 
rnent chains with rated capacities ol 400,000 and I SO (KJO Ph Hie 
causes and thr dotation ol shutdown pentxh occurring during a 
period <>t 12 months were idemilted to determine whether the pre 
m ribed level ol compliance with performance standards specified in 
the I'X Direr live 91/271/C hi* wav being achieved which Mi pul rites 
that the effluent quality c nirria must hr adhered to lor MS per cent ol 
the mm Ihr results ol the survey showed that the plant availability 
frvrl ol HI per cent was considerably below the proscribed figure It 
also identified the tausesol failure to meet the iterlormani c target* 
associated with I allure ol flown supplies mechanical breakdowns 
or loss ol biomass due to wash out f lu* lengths ol du downtime 
requited fm repair m rrpl.u ontent ol certain mechanical parts »ndi 
i ated a need lor more attention to hr given to atiessibililv tor repair 
and availability ol spare parts when designing a treatment lucidly 
I* r a m e 

0541357* 

Automation nf the treatment plants. 

N VIRNJSONI fProvmuu Aulonoma di Ircntoi 
HMWOfOt* 94 ( olltHfur Wtvui gerrr / fan Marui/lt 
hrarta * Volume 2 lfW4, 49H MM (in Lnglish) 

I he province of Menlo through its Sanitary I ngtneenng Depart 
mem mnlmls thr ojieration ol 6S sewage lieatmeril plants situated 
m various parts ol the district ot Irenlmo a mountainous area ol 
6MX) krn2 1 he treatment plants have design c apac ities lunging tiom 
MN) to 10b 000 1M the 2 largest ol whu h serve thr towns ot I renin 
and Reveito A remote control system lor ihe cenfr ili/ed operation 
anti management ol these plants has been developed ovei the last 9 
vc*an i eliminating in the HMI )l mlegialed t ontrol system w hie h has 
been operational lor the Iasi 2 yeais Vhe an hilectuie hardware and 
(H’rloimanee features of itns system are o viewed It me orporatrs a 
remote super\ ision tat ility w hu h c an he i <mnet led to arty treatment 
plant tor the purpose ol checking I ho slate* o! operation ot specific 
pans ol the plant while tlu data can lx* stored at the central control 
point t oi I m I hot .truly sis and c oniinl decisions 1 lie c entralr/ation ol 
the data sfotage and handling systems en ihles the operating data 
Oeldv to fx* updated automatic ally at mghi b\ a modem » onnec ted to 
the public tclephom system Mte system provides m addition to 
mirnnn at data a v isual display ol the stale ot c <u h trt almeni plant 
m real rime undet lining possible anomalies as a basis lor c ones live 
acHon it necessary Italy 

05 -O 35 N 

Mcurlng fur the future... bow push-button simplicity helps 
treatment plant 

B l> Ml I Dtt rawford Murphv At Mllv Inc Springfield III ) 
ruNn Hadi DM, 125. No 10. 70-i 

The new wastewater ire tin tent works m lummllc 111 utilized 
frost tune stabilization prior to sludge disposal to comply wiih the 
new 1 S I BA 40(TR Bait S02 teguhuions Mus prtxcss stabilized 
sludge bv adding quicklime to sludge tfnu had hern dewatered on a 
belt press Tfie activated sludge treatment works incorporated a 
three channel oxidation ditch activated sludge system designed to 


achieve complete nitrification The facility amid produce cither 
Oass A or Class B sludge with only a few minor operating modifi¬ 
cations f acility design and commie mm ix discussed IJJtLA. 


95-0359 

Advanced primary treatment, a positive alternative for New 
York'* Owte Head plant, 

i J ( HACK fMeUall A I'My New York* V Rl’BINO. R 
nORMNTINO P J KRASNOFF*. and > LU RKTCH 
t'uhtu Works 1994 125, No 10 H0-H2 

Factors influencing the selection of treatment prrxTsses for the 
upgrading ot New York s Owls Head wastewater treatment works 
are examined These included the mandated use of coagulants In 
enhance removals ol primary suspended solids and BOD Criteria 
foi the i hour of i ongulanl type and dosage art* outlined Plant sc ale 
tests that were tamed out In evaluate coagulation processes using 
metal salts and polymers as coagulants arc described Coagulant 
dosages were also idrnnfied together with polymer teed location and 
dosages loi wet and/or cold weather flows Operating costs and 
effluent limits foi polymer and ferric chloride coagulants are dis 
uisscd I'.S.A. 


95-0360 
Pool* cover 
l STTDMAN 

VMmi d f m if nnmrnt WotUHfcnu ni 1994 \c« 19 IK 19 
\ perilling ot l\n>lc s sewage works vs as neede I t<> meet I rban 
W astr Water Directive standards md populatum iru reave» A lamella 
and 2 sLi^ri* biological aerated lilicf ssslcrt loi a population ev|uisa 
lent of 9) (HU) was chosen 17>c inlet works was a tullv enclosed 
system (klour tieatment w is piov ided hv 2 wel shemnal scrubbing 
towers using sulphuric .u id and scxiium tnfxxhloMlt ! nusualh 
hi eh ammonia ..one nitrations m (he efflurnt necessitated the use of 
a 2 siage Hiulor sysinn wiih ammonia rt inoval l .K, 


9541361 

Hunt overcomes spuce restnetiom. 

f N PI AIT (Kiflam Associates Millhurn N 1 \ 

H oh’r / ni tronmrrn 1% t hnotoi^s 1994 6, No 9 47 4H 
Ihe upgiailing ot a sew lge work^ in New ierses to standards tin 
phosphorus atul ammonia levels in diluents called for bv the State s 
Department ul I nviionmental fSoteuion is ilcscnbeiJ The wcvrks 
(Hi upictl .uonhncd sitr adincent to a designed wetland on one vide 
and a residential area on the other expansion into eulier was brmfv 
discouraged 1 he works opted to secure the phosphorus and ammo 
nia reduction required \ la an aunatrd sludge sy stem the phosphorus 
being taken up m an anaerobic aerobic sequence The original pn 
rttarv settling tank was dispensed with the contact suhih/atum 
basins were c on verted into the anaerobic arid aerobic re*k tors solids 
tiolding tanks were partially covered to permit the construction ot 
additional facilities on a second stores and gravity beh thickeners 
were installed above existing tanks The works stilt needed to take a 
small parcel of land from the wetland but the configuration of the 
new unit pnxesves jvrmiltcd it to disfKmse with an acreage more 
than rqtnvalent, this mining up with existing lands to form a more 
valuable wetland whole l\S. 
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Odour control system* for wrote water treatment plum. 

t. 0 ERG i Air Pollution Comm! Ltd » 

tt aitr St Wa%te Treatment 1994 37, No Q 14 I * 

Sources nt odours al wastew jiteir treatment works arc ascribed to 
formation of hydrogen sulphide menjpum .mimotiy and aininev 
fhfte ways o! eliminating such odour* a. tnated carbon adsorption 
hiolnpiud processes and chemical adsorption si rubbing an out 
hned Advantages and disadvantages nt eos h process are identified 
l *k. 

95413*3 

1 ont rolling smells at Slough. 

K DA\ H S tCostam En\jroruwnUi Smu.es l td 1 
U t iw f A Ha we Treatment 1 994. 37. No 9 I K and 20 
i i instruction is reported ot a peat and h< ufher hiofdtei at Slough 
wastewater treatment works Aeration tanks inlet dunm Is sludge 
sumps ccntnfuge and i nitrate tanks wm enclosed and foul air 
discharged abet passage through the hmhltrr Moisiuir mnnut id 
ilu: medi i was uumtatnedhv the water prevent m tin feud air dthourb 
in irrigation sv stem w as installed l de cvjHc tarn v of ih( at av . ti 
s stars and mature heather was miluded to mini tin Ok o|n n 
si tuuire 1 Ajuipmenl installed loi im mcraluthol mediant pmdaved 
minima storm How icnirate handling md luation are hinlls 
k mi nN d l K 

95*0364 

Reseiirrhin(» the source of smells 

\ H< K)N i Ai cr I nv ironmrmul and t AM>fRSt)N 
U ru A Hoik htalmeni 19*M 37. No 9 2\ 24 
S n.f\ ( s and tvpes ol odours it sewaue treatment works m wimmu 
*d Mr (hods id control nr dio ussrd ire Induu pit u ntiw me is 
h* 1 e ol havteriLides sontanmuni a» iiu'ios md iu iiini i 
>[vimu Development ol a mithumluui modi I u is \ v> io. ol 
k )miu *. is n pot red brtelk l .h 

MA 0V>5 

Sewage treatment and sludge treatment operations in Dmil 
Britain 

Mil \Rk 

t hn ti\st ru t hfuk 1994 45, No 4 4b IS md Mu m ( u imaiu 
V g< net il iisount nt recent i hangs s m ihi orgam/ilnut .ind mm 
Atmeni ol sew igr loUntum irnl ttcatnurit rn rhr I K i a wn 
i diowinp the implementation ol ihi Wakr A t 19M9 mil oth * 
ngtshtive measures contented wrth ilu control »t pollution md 
unphanu with M Duad'e 1 in »he w wer tpnlitv I eld Rropn 
n reducing the nwmhns o! pollution im.uk nis * dln*m) ihf hum* 
diuiumol more* intensive momfonnp hv thi N itionai Hi o rs Audi 
t\ ‘oguhrr wirh pff>pomls lor oihuiniii' r ipr! il mvrnimrnr m 
sr wrragr s>su ms.md sew igetre itrnrnt plant ,iu siimm in/ed wh u 
tin inelhfKts emplovtd tor sew age treatment in dismssrd md srunr 
^ptuah/ed sv stems designed to elirnmau mduvrnal n vidu^ m u 
«i hicvt partuul ir ta iiment coih ue dtvmihed imhkhng ihov i' 
Sikhcster lilhurs led and Pirhngton Hforlv dcv-itcd to rhr 
upgrading ol sewerage networks and more iftctlisv treatment of 
stormwater arc also on!lined followed h\ i review <d trends m dn 
ireatmcnt and dispH»v,i( ol sewage sluuitrev m new <d rlw immmtnl 
ban on the disposal rd sewage sludge h\ dumping a! mm Othu 
deveUvpmentslonneitcd w nh the uvr of biogas n .i smm i rtl tongs 
ami the operation of cicitrum generating plant ire dsn ^orunkurd 
together with the general legislative Hamewors lor p\dluhon« ontrot 


mcasunrs Jtfei nog ut w ate’ <nd en\mmmrnts tl ngltsh (runs 
latum i 9 S |>«Hmds vtrHing valid lor tv | .K 

9541366 * 

AcutH^is of operating rcUatulils of a wrwater tt rutincni plant 
run b\ imnirummahk aunpuhrrs 

i H id W s a omimmmu l thaou del diet and J I’ R A( H \ 

)!<!}' **4 t i 'ji'rym Vfuui tt ret , / <*ti Vfafuok V oi 

time 2 1994, ^ M m I fern h* 

As a basts tor she aw mi o* »loniu, i n , onsiuul a m iCOUahired 
sewage works <<u ih< Arnicmutes l omttte*. sewerage network hmg 
to tm wesi ol ihe 1 dU urban area a pnip^tsd tos a patka^wi tied* 
h iv envisaged whnh involved t*u hmUlmg of tiu plant and us 
tipruii m duTiuv thr n< st ?ll vrarv In investigate I hr stui ibihtr * 1 
tht { lam Lonliguratinh piupivoi in Hu la t ol the i *f*\led fluslua 
tmr's iji lUvw rite and pollution loading togrihri with the untsr 
vjiffues o 1 unloftveen evrnts sikh »• mrihankal break do w ro a 
rmnlel ol iIh piopovd s\ ,n m ol du Maikov tan ivjh was devised 
I \ mi ins nt w huh mi tn iN visofiht sv*n>f s|ik ru < s of p»wsihU (aifuri 
bn d ina u ould l>r if turn 1 1 iu w iv tn whn it su 4 f» » niiuli 1 
k ii Iv usi d to mdu an po U f k i\ ru n n m Ilu v ontrol vv stem I s 
joiisidmed f(»!|i weilhv < tr vu w uf Hu addiiumai w lining and darm 
ivsh ns found lo lx urow m nouw ol the ruodr) pinfu turns 
Frame 


9541 Vt 7 

( mnpreheusive late model lor rneljls In iiuuviapal wastewater 
treatment 

Vv 1 P\KHI H rl mu uhf g i l kl Jiumlion ( hm II O 
MOMIIIII I r Kill IIMIItlK null' M lilRIMOl I \ 
tt f m tnmwtnl il t nt tru mou loot 1 211, No S 1 f><> 

l 'S * 

\ rv v iu i moon ol Ilu IO \< HI M modi 1 w » nsr d t» pteduMlw 
! at of mt mw m iiiiimup u w ist* w rli i in unu.nl 1 he imulr 1 wo 
i ildu n< d ii*mg t vpi» mt ni il d ii i obi mu d t»\ i ttirannn let htmpn 

md t v kiu in k\ usm)u. d il i hunt ' t hit tt o w edr w uer its ihnenl s> s 

(i riis \ go<him ss of I ( u st slvowt d ifi ii pn’du lions ot i»“'jvfv r and 
/nu < H 1m i v u orn r nirahoio ,i ) vi iiu»m I iv w itlun th<r t onlidnvt 
hum di luud i v M * ii ihj|ft> it lu 1 ! it ph iu * l‘noi hi ol ^onu 
prrdii noti w i jdrjhuu d i « I i i mtfo im r d *n )« ^ < oiu t nnalum 
mil i l u k of no |r I ild'' H oil VI on nil m pri dit lions n 

i, in mi 1 1 i hi m vlt 1 vv i i 1 1 1 bi did i‘ i * fw ^ ilu Ur ahiu nil u dd\ 

t aiiada 

9^ 0M>X 

I hi ( hesajHakthav plan reslnt mg an estuarv Ih tllslrm 

V I vs OH mi N S fm Uk r ( OTpn it ion 1 1 usu dlt A { i ( 

\\ ill* t t m tnt t nn t A I'fUl 141, No h IH md "*) 

Ilu t i Vground in din {wdluiunoM hi s,i|wi ,4e b *v anti mu isun - i«« 
n Moit »r Uf too 11» u m wed Nuinruu wn rr Uu most sigmlu mt 
j(v dm mis A nut nisi r r »t w imi w ur > m itnu ra pi mis hid fvr en up 
gr uiedfoiru lu<li aiounfcr < urrr ru -h i ilnm von nt wliu h w iu ru »gv 
itfnunt an J luihtatid budogj, \\ ntJtuuM removal An ddluseu 
nun mounlul on j votaling fhidgi ibnu » until »r b^sin Hu 
bubbles wen 1 p^e id < If u juillv it rou thr I mk md Ilu ir rale t mod 
he i ontodlul to prouvle ddlrruu onvgt.n h v* Is l # bo'^phottis u 
mo d 4J sruj \* p I u fit Ifinn fnunt and ddluvt soutt u o*sf»cr 
lisr K fudHjought <N»nt igndu ml improvutk nh I numph 1 nt flu 
nm v !u *ppli< inoii of this mmuii in pi n l .N A 
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95-0 m 

FvsiponHiofi: a wi**tr water treatment alternative. 

I M PANKRAT7 'Aqua ( hi m Inc IhiKu, 

Water rw% dr Mana^mrnL 1994 141, No 9 *C 4 7 

b vaporahwt riv a method of tow rm raring wastes or ret over my water 
is discussed Lncrg) efficiency was improved b) multiple effect 
evaporators so that hc.it from the steam in an earlier unit was 
available In* subsequent units Vapour compression was another 
method nl unnerving heat Vertical tube falling film horizontal tube 
spray film forced circulation combined and hybrid systems were 
common evaporator types I vapor a lore were applied to difficult 
wastes to achieve zrro discharge and contribute to water re use 
Some i inis arr pros ideal I nlted Arab Fmlralrw 


95*0370 

longterm experience with the Sc halt weld wetland plant sew¬ 
age treatment xyntcm. 

A SC HONBORN (/rnhmn fur urigrwandle Okolngtr 
Stpmhusctberp) and B /I SI 

( f ut Honer Abnmut 1994 74, No H b?4 OK' (in German. 

I nglish summary l 

Sins e autumn l9H*i the domesitc srwugr nitginaimg from the l nitre 
lor \pplud I mingy al in the canton nl | uenne has been heated m 
i small arlihual wetland system the wastewaters are priru ipallv 
l i imposed of girv water Irnrn washing cooking bathing arid shown 
I miihes together with f iboraiorv and urm.il waste-waters These ire 
treated iri a small system comprising a settling lank a sand biter and 
i planted sod filter < onnrctcd in senes Studies of ifu* diluent c|ualny 
mdit ated that a 95 pn c rnl BOD remov al K9 per c ent ( ( )f) removal 
md 91 pri t eni ammonium nitrogen removal percentages have been 
khreved while H9 S per cent o| total phosphorus w,e aiso reiamrd 
I he biologic al i onversiou o| mtrogen compounds improved appre 
utblv during (he pound ol operation Various aspects ol plant 
operation me Hiding wain balarues (allowing lor lamlalb srason.d 
umahons m neaimerit per tot mamr and changes m species mmpo 
sition ot the vegefativr tover arc discussed together with possible 
mtplu alums for the fuiurc ol sue h mstallanous (I nglish translation 
.MO pounds sin hug \ ahd for 190S i Switzerland 


95*0371 

short circuiting und dcnsily interface in piinmrv clarifiers 

S /HOI i Windsor t nivusiivi I \ Met OK<3l OHM l and V 
Vt td)lMl 

A mtrutl «0 //><him/n i t um{ I 904 120, No 1 ) lObO 10,HU 
I wo versions of a nnmcrkal model were used (o simulate rhe 
unsteady I low patient due lo Ihemtul shoo counting md a density 
interlace in a icUanguKu settling tank m which a waim tnllucni 
entered nndei a icavUon bdlle 1 he model mnsislrd ol a senes of 
\ onsetv alum equations lor Hind mass momentum md temperature 
and employed either the algebraic stress tutbulerue model or the 
conventional turbulence kinetic energy turbulence dissipation rale 
model I aNuatorv measurements ol wIchiU md temperature pro 
files mthermal densilv uurents produced bv discharging w urn water 
mto m initial 1> cold ambient fluid indicated that the numerual mcxiel 
generally captuied the (low pattern realities N .dues predicted bv the 
algehran stress tut bn lent e model were in uxk! agreement with 
rtkMsuird values and i proposed mtrnm'diau level mckiclc ombined 
the gcneialitv of a second order t losure sc he me with computational 
e. onoirn l here ,ur te let cnees C anada 


95*4)372 

Comparative appraisal of adivated sludge und fixed-bed proc- 
rsse* for biological treatment of sewage. 

H KROfSS (lechmsc.hr l nncrstiat Wien) 

AbHuurrWi hiui 1994 45, No 4 Si Vi tin < >rrmjn) 

A comprehensive discussion of the respective characteristics of 
suspended biomass and tixed film reaction systems tor the treatment 
of sewage is ptesented The recent revival ol mteresi in tixed film 
systems has been net asiorved by then panitular ads anuge s m allow 
trig slow growing microbial flora to develop especially those m- 
solved in the nitrification pro* esc together with then compact design 
and good sludge settling and removal performance The factors 
conducive m successful operation of fixed bed reaction are re 
viewed involving considerations of (he mass balance fiarhorvnitrn 
gen ratioi aeration and oxygen requirements selection picsvtircs. 
kimoics and the limitations ot diHuston c ontrolled reactions Several 
dlunanve fypes of fixed film hmrcailor aie also disc uvsed sui has 
truklmg filters mtatme biologic al omuiuno and biological filters 
and lluuli/ed b<"d systems I he manner m which ihe performaru e n* 
rhese wstems n affected by the system design composition of Ihe 
liquid and resident e lime of rhe liquid and solid phases is considered 
together with the effect nl ambient conditions such as temperature 
and the rnmmr conditions within the reittmn tompanmertt The 
economic factors \m h as space md capaedy recjuiremeni s arc ilso 
briellv discussed il nelish it mslilitm Mti pounds sterling valid for 
tuqS| \uNiria 

95-0 V73 

meets of limit strength on bacterial adhesion and stability of 
fliKs In a wastewater activated sludge system 

V /f f N i( lofehorg I rnveroty > uivl M IMRMWSSUN 
\(l iiml f nur%inrnt ntii Aft, nthioltn \ |d‘M 60, Nn u UM1 
HUH 

lesis i>n kite.lied slude< smipfes ohtaim\l from a numi* ipal 
wastewater ireatment pi ini during I veai diowed that tick st ibditv 
uiv rc ased with increasing ionic sirenglh of the medium liuretsed 
Hik strength w o iirnbuled to ^ iunpression ol the i U tru i' loufdt 
l iver ^ uomul all surf iu s dm to me n asu.ee k urolvte c one < ear ihon 
I lowc \ ei I Hu ibility d« v i ( isc d it loiut sto ne> lo dxo c o 1 md tK 
in* erased turbidiiv lIuc lo the relc im o' ft.i c iU lould not K 
expl lined h\ ion i u harigi muhatvsni' In reHin uii Uion c vfx n 
meuls rrhiuldiui 1 nl cjiswk Mil d Hiks w a\ nhsef v * 1 ifler thr additml 
ol potassium c blonde or c ik nun chlornk tfuo dunorolMfing the 
rc v c rsibilitv of iHe t U\ irosia'k double 5 > * u e* tec l I lov stalulil v m 
wisiewntrirc ilmeni svslems ouUl be ill Med b\ the inflik nl iojik 
stienglh I hen '.Meinenu* Swisrlen 

95-0374 

Itiologiial treulnwnt of effluents from phssicn-t hemic al treat¬ 
ment cciitrrv. 

S Hi H>1N( i*s| I 1 1)1 R ^ hoi sc hungs und i nt w ic klungs/entrum 
Sornlenmtll Sthwabach l) Sit THAI I K and M T> 

ROM! KM-XNN 

sfumtitn * 4 but/vu t 1004 41, No 9 1 SS,y i^Muind I ^b? 
i SrM im ( .emian I nelisli summary i 

l.iNuatinv and pilot s k ait triab wen pert turned on the hiologna 1 
uratmcnl c4 cllluent from a disposal centre tot social wastes at 
Schwabach where ihc unisennation o| salts and miroizen com 
pounds varied widely and could rr^k h elevated levels A multi stage 
treatment system incorporating fusi md second stage acbvatcd 
sludge compartments with ,»ckJrtional provision lor dcnnrtfuatmn 
was employed and effluent rrorn the phvsco c hemical treatment 
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pUni lor hjjphlv contaminated waste w&s combwd with the ir at hate 
from the remainder of She disposal cue m vancm* proportion* prior 
to ire *f merit The results demo«vstn»icd that a* high degree of minlv 
^ttor ami elimination of organic matter \ BOD5 (T)I)i rouW he 
thieved in the presence of considerable proportioned! fbc sAlthear 
mg liquor, amounlmg to more than M) per cent of the total but av the 
volume of this liquor represented only around 20 per cent of the 
effluent generated at the plant a loner ratio would he adequate lot 
practical purposes For higher proportions ot the hquoi in the intake 
to the biological trejlrnent plant careful monitoring of mu nr and 
nitrate umk ml rations in the final el fluent would he ads isahk* A ng 
K\h translation 165 pounds sterling valid kn (irrmim 


95-0.175 

(hisgen utilization of trickling filter hiolUrm. 

S \V HINTON Tufts l nivmtiv Medford Mass) and H t> 

Sll NSL1 

/ uirnul t'f I m mmmemo/ f ngmerri/ig I994 121), No 5 I 2H4 

1 >r 

\ methodology was developed to study truklmp Idler oxygen con 
sumption rates in a set non of i rosy Ho* media in operating umdi 
'urns representative of ('Of) ,md fndraulu loadings typically used 
w ith this f\ jic of tiealment system Thi rlteitsoK (>l> and hvdraulu 
ipplu alion rates on the oxygen consumption rale were studied Thi 
n suiting data were used in the development of a mechanism mtxk’l 
divrihmg nxvgrn and substrate ulih/alum m i tinkling filiri 
Owem umsimiption rales increased with increasing influent sub 
uati i ornmiuhonv it (‘Off i oruenti ilmns in the range 40 120mg 
,s r (lire and remained relatively lonstant with higher inf lorn’ \uh 
Hr v ouccmrations I .S.A 


95-0376 

( nmerxinn orn trickling filter plant for nitrogen removal, 
with referent r In the Sundelflngcn sewage works 

M MMSOl i fielhauamt SimJe Ifingrn) md(i S(Tf\M NfM K 
K'n u \poriden AhwtiWtr !taj4 41, No 9 1 V>4 \ S ""H f in ( n V| 

mm f ntrlish summary) 

\ derailed studs of the nitrification and tiffiitrilii itton p drum mu 
ol the trickling tillci system ol the Sumkdfingcn sewage uralrrunf 
flam w is performed both in its ongina 1 state and dsn with Oh 
interpolation nl i separate dcmirifu anon stage either before ot dti r 
the trickling filters indicated that around M' per u rif ol (hi total 
nitrogen w.o alreadv eliminated lhi\ per for mum e uhiIJ tw 
h liked hv the inclusion nl a denitrification step prior to the lih rs 
rrmncdiatefv alkr the primary venting stagi However i similar 
improvement could be obtained more conveniently from a |x 9 dr 
nitrification treatment provided that an external carbon source w 0 
introduced as a substrate lor the denitrifying org misim i xprninrntc 
using a*.ciu acid ns the 1 arbori source gave rnu waging results the 
icclk jk id being dosed as a hO per cent volution in water at a r »t< ot 
HO lurev per d TTk" sludge generated m fhe deruififkafum stag< rod 
the supplememurv final clarifier exhibited grNw) settling properties 
and a highly ctfiucnr ratio for nitrogen icmoval to aufiu ,* id 
introduced was of>lanx*d (Fnghvh translation ih 15 pounds sirriing 
valid for Hmi (^mim 


95-^371 

Farokifical »tud»w of nerohk wulftmrfited biofllter m Ihr hwdiy 
of rnspArmlurv qoirtrme profile*. 

k IT ill 11 okohama National l noe<s»u j H 3 HI H 
f VNAKA *nd ^ l HAM) 

Hon r .V irwt A fi, fviaiap I ^'>4 29, No " %**() 

A mcthfxl using trspivat<e\ qumonr fxoftles wav drvekiped to 
uktUifs Jiffcicni b.x tcnal |v*>puUnom in the Aerobic vyibmergtd 
biolliter pox ess and changes m ies|xvuse to alterations m tempera 
lute and wasU loadings \ packed stln a c oiumn wav used to punty 
aixt separate the qumonm in the » onk evtt^s of miuc»bul veto 
Respiratory quuvme proldes tc then determined to i hjnMm/e 
1 he Kxiemif populMnoos presrm !>w eftec u ot a»lunge in a’mfX’u 
ujtc and a shink loading of dimeihv hormamnie were momtomf in 
terms of quumne profiles and organic irmovab IV change of 
mmobuil phase in the course of acs limit ton was iWVcted 111 tl'ie 
qumone profile Injun 


95 IkPH 

Rendor (HrformaiHc ami microbial imputation ihnnicleHxOvv 
in hi clisimiel with vusjH‘«ded and utuitbod bkuniix* 

'i S f AO ilntc rnatnnial Inoitutf fm Inlrasductiual Hydraulic 
and I nvuonmental l uguxcnng l)cll ( ^ I \l I R I S and M 

k Af VX SM M.IHAM 

HiiUt \\trthr <( h < i;nr*/i»gy 1001 29, No < hi 62 
Anofnc he tniwiopluc bimk gradation in dounage systems a Hit 
piiidc d and ittai heO biomass w,o investigated m a (fiiuougfdv 
imu d roc itc uiatmg itufum c hanm I V iiftc uiai iilenlion va a. given m 
imuobiai vm tivuy m tin hquid and bmfdm the mtonvn kutehesof 
thr a« ncity ,»nd the mi iail poxr s< kmeln s I)k sf^ccifn acffvihev 
o| bolfi sii'fX'nded and eft.n hrd bionus» wi r< rneasuird using a 
bmlogu al oxygen momtoi Hie sjh cifn ictivuy ot the sn*jtende«l 
hminos w is much yti iii r thin til »l of ilv riUthui biomass I he 
i li mill I phH^ssf were donmnind bv tfir hiofdm fccti< lion I he 
hiohbii owgen upi »k< and <ut>st(.i(i dt i oiupositnm rale weri setex 
us drprndrni Nelhertand* 


95 1)^79 

Removal of forniali Ircmi waclewsiier hy anarroidi process 

II K ( Hi 1 d m ifonirx ntai Ihoif t non I lepiftmc iff i M H P 
I A\(» ami > \ I I 

/fujr ruJt o/ i ui /ftjmm /mu ( ovOnw nnv I 00 t 121), Af i *' I MIH 
c ’20 

Hk fllMl»vcfes» ol the upflow anat mfm dndge friankti H ASRi 
piix i'vv m u mov mg formalc from w *so wan r was assrserd I or malt 
w is fcmovid hi » iatxualmy 1 ASH fc acini t'v mamiammg ihe 
r< eve i» ratio a 1 0 and iowc ring die pH ol tlie mflu ru lev \ h ( (\\) 
rrrrmai i Mm \* rx >/ v of 0“ OH pie r it ml w i rr ac huevrd »f fn*«J*ng lairs 
o' Id \i c ( e>f> j-jcr (ifn d UNntht In iding was im rc aved to 7 ’ g 
( Ol) jk f litre d fix u u tor laded abruptly due to the sudekm dn lease 
in pH A rou ml 94 pt r erm of ’he ( Of) of !hr hrtm*rtc w a* t onverud 
to rruthaiK wnb a siudge yield of 01^ g solafde vuvpertdcxf snhdv 
per g ol ( (){> Ibt sludge granuU * srttled catislactoidy Hvoc arc 
O nr mrenu v ffrmj^ Kim|! 
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9MKW0 

Submerged biological contactor* * #tate~of-thc-art *ecottdarv 
1 real 01 V nt 

R mi U) 

Mo/irdr Wa\it Irrtitrnrnt I')b4 .17, No M 4H 4b 
Histnrn ,d problems iis«n laird with vubmergrdbiologic akoniac h ws 
iSHO ate idennhrd Improvements m SBC" are considered and their 
um* at Kirimpinn wustrwater treatment works is briefly described 

t k. 

9541381 

tnhaiKing the per form am e <4 municipal sc w age plants bv the 
use of carrier finite rials In the aerobic bMogkal treatment 

process. 

J DAN/ICi and k kl ’MMf I 

Wm/nw nn hntit IDV4 45, No 4 and hi M f in (rerrnan i 
I he opportunity of enharn mg the iriMtrnnU < apac ity o( t omentmna! 
aWivated '■ludfff systems h\ ihi inijodin lion of carrier materials or 
other ryprs ol fixed him supporting agents i\ inicwnl I hi advan 
last’s ,ismm fated wiih a tui*d him biocoeiiosi^ mt hide a iedm Don m 
spai i requirement toi an wu H’ase m the volumetric lo uimg i ate * an 
tic wiled sludgi age an increase in die sludge volume index a 
wdui Don rri the shisiM vif\ luimu impurities and load v inations and 
an improved low temperature perlormamr As a result u| the grratlv 
in» leased mm I air area prevented hv the earner material very rrnu h 
higher biomass < on< entratioris < in he realized ami a lowei level of 
1 Judge pMuhu non u also ohrauu d as a resull of the mucMsrd giazmg 
pii vsures lioin pimo/nans and other organisms pirsrni in the mixed 
hioioenosu l he tailors gocrming the growth and achvitv ot the 
hiohlm ifr discussed and the relative inenls ol a wide vanetv o| 
dillemu t unr i materials consideiod sudi as the hisalin rock oi 
lav i used m frn klmg tillers saml expanded t lu\ ic n v ated » arhon 
powdered mfhrai nr and hr own coal and foamed plastu materials 
Several proprietary systems using sin ti supports are listed and the 
design ol m\u tors iru orporahng v annus mud supports oi suspended 
l irner matenals e also discussed to achieve maximal snlids/hi|uid 
t out at i and heme the most efficient design ol nun non vessel I here 
ue M relnciues it nglish ir mslatron .'40 pounds sin I mg valid lor 
I dps i InternulioiiHl 

984MHZ* 

Simulation ol wastewater treatment plants hv the activated 
sludge prow**. 

\1 \ PONS \\ ahoiaioiu des St tem e n du 1 ieme ( himiqm 
\ uk\) \ K(K III n mill K R HI MK)l \ \\ I 
IM RI IR \ ( PROS I and I V l OKKItM 

tf \l Wt) ft t/‘ 0 / f i '{ItK/tH \f if w r//* Sol 

ume 1<W4, .'0 r mi I iciu h I nglish summarv > 

\ i ofuputet piogiam was dev iscd lor the dvn imn vimulatron ot the 
fvertOMiiam e ot the at to ated sludge pros ess *, omprising \ vciiin ol 
stili models tepiesmtiru' 1 the pnmarv setilmu stage the aeiationtank 
ml the loruntudm d t Us vs pattern* and the final settling lank 1 he 
irtiifiofi tank emplovme submerged ddfuseis was irpresented h\ a 
stKiess'on ol well mixed and poorly mixed zones connected m 
senes and the settling tanks hv a senes ol annulai lasers \ mi s ir) of 
the hinlogua! pros css tor decomposition of orvame matter and the 
el lei Is of miei Icrem es (mm a vanetv ot la< tors formed an integral 
pan ol the prom ammo l he program was capable ol simulating ihe 
effect ot several variations m the sewage i ontposmnn and tlow rate 
lot the plum of lOOOfNfn rated vapacits togethet vstih the ettect 
ol c Ranges m the opiating conditions on the treat merit perlormamc 
resulting from changes rn the vomiol stratrev Thus the etlcefs ol 


vftKJgt* ra yUmg sludge wastage and changes in the aeration mten* 
sitv eoufd he demonstrated The program forms a valuable tool for 
tlie training of plant operators France 

95-O.WJ 

Kffwiv due to the dynamic hehavimir of activated sludge sys¬ 
tems In response to combined sewage flows. 

) I ONrX)NCi t Wuppcrvcrhand Wupperuh 

Kttrn sfwmden? Abntiwrt IW4 41, No d I ,md I ^^5 I 5^8 

mi tierman l.ngltvh summarv j 

h>r activated sludge plants rc< ctving a high proportion ot combined 
sewage an increase in How rate during periods, ot wet weather due 
to the inflow of stormwater can have a detrimental effevt on heat 
merit performance which is particulartv reflected m peak levels ot 
arnmonmm mtmgen in vecondarv effluent This effect which Ire 
cjurnilv occurs when the input to the plant exceeds twice the d? v 
weather flow has been observed in large scale trials and is attuhut 
able to an inadequate ruinfnation prrlomiarue associated with a 
reduced retention rime and possible wash out ot rutnlving baetrru 
Hu effect was simulated with the ud ot the lAVVi.) dvnanuc mode! 
ot tf\c .Kiivaied sludge system from which oper thoiwil rules and 
guidelines were ilerived for counretac ting u parficularly w ith the aid 
ol a butter storage lank connected between th<* piim.irv settler and 
the aeration lank if nglish translation IHd pounds sterling valid lo* 
loqM Ciermunv 

V5-05H4 

E valuation of biological parameters Tor the assessment of the 
treatment efficiency of activated sludge biocenoses. 

H 1 1 MMI R ( Hast risv.he 1 amlesarmtall fin Vk asst rlor^ hung 
Mum hen i 

Aorri i/>uriiJ* n \bwovvw l'Ht4 4l,\oU I SKd ISM sn( orman 
I ughsh summarv i 

\ itious cju mutative mdn alors ot rtk ic mi!» and trealnu ni (lertojm 
imi of (he biomass trnni several utivjted sludee plants w^ri 
di immm d in an attempt to leviM an ohiev nve mrtbisl ot isscs > 'im' 
(lie treatmeru [volenti it nl tlir hio v rnosi, \R ftimh are dev< nbed hu 
thi* deh Mimution o! total » olonv emmt (lopulaDon densities lor 
vanous is fVs of nin ro oiganism and levels ol i n/s ms ai fo itv as a 
method ot i harac tenzmg the biomass -.ample s derived Irom a< it 
i aied \(udge plants ueatmu either rmmn ipal sew aei pajier and pulp 
null eltluenls i hemic at and jxMroc hrmu a! plant el Muents and amm.il 
f*v prodm 1 1 llluents l smc' the v arious mduators a disiiru l similar 
it v w is obsrrv. d foi the hinniav» in the f u si md si ^ ond si age > ol a 
muntupa) sewage plant while iniuli lowu le.idmus lor all the 
bn \fiemic al parameters were ofu.imed lor the biomass Irom the oilu r 
msiaMations \anotis suggestions lor imp*ovtng the ease oj esalu 
alum and dilIcientiatinn hcMween plants ol dillen ni t\|X s are pro 
posed as a basis tot tmther ictmcnient ot ihe method iEnglish 
Danslation 'HS pcnnuls siertme v did (or 1UUS. <*eriminv 

M5 0585 

Measurement, instrumentation and control slrate|*iev. 

K SVAKH M i t ec turn, he ( mvrrcuat W urn i 
^. >n t v/x>o»/r n -l/stano IM*M 41 , Nob \ Shn ! S l *n \ m (ier 
man I nvlish summarv 1 

Ihe merrasmg vompicvMv ol vewac’e treatment l.icdihes and the 
need tor continuouv momtoring of plant variables to ensure * ornpb 
am e wnh ibe minimal quaiitv standards requires an increasing 
amount ol mstnimenUDon and control cituipmcnt Tfn* various bio 
logical rcMcdions exeunt nit in the course of sew am* treatment in an 
activated sludge pi wit are discussed topcihcT with the' analvtkul 
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ivtfi.mtMt ''<u other indHalor* with reference to whah then progrcw 
fc4J * fw monitored And controlled Thus the ovulation ol organu 
,ruiw» rntniKAUon dvtinnficAiion. vmvuiuiH'ous arinfoi sludge 
suhh/AiHW 4m t phosphorus removal arc comuteted Udtowed h\ 
dcwnpmw** ol ptmiMe cmurol strategies as a method of ensuring 
. r .*i required level of ire atmerit n maintained Several alternative 
, v , ? ur»*l fuiamrtcrs are discussed mi hiding the ammonia content 
tsgrf consumption nitrate content redos poirnfiai and nitrogen 
o^ng white* the options lor control of uxiKuUtnm late \ w a 
MOvia^r <d nitrate comenii biological phosphorus removal and 
iJge a as rage arc a Ko considered (bnghsh iransUion iftO pounds 
.<» my vahd tor IW (irrmanv 

«*< 4UWh 

Operating experience with a phsskrvchetntcal treatment pn*> 
rw for reducing the nitrogen load on the sewage plant due to 
sludge liquor recvdlng. 

I UM>KM>AHl (Rregnerndsej Birkerod Drum irk > 

* \r* mJtn; Mmnutr 1^4 4l,So^ 1 *ojg iblOand Ib04 

( u r u m I nglish sumniarv i 

! , \t \* Mi J<‘ sCitrv aii expected lo sir moie aul mou sew w> 
a rn * plants equipped with mcMutnnat dt watering lac limes for 
» ir duJgc w uh'runs smaller plants adoptmiM entrifucal drvs.i 
Y 'inhuil t h< resulting enintk or sluOtt liquor presents a 
i i ii jsr s*dem the most tornmnrjh used mithod hemp to 
i* i, she uw igv works nuikc Ow me io ib Inch c ontrni oi 
, i M at'e* and ntlropi n ihc uurrastd ioiding mas cause ih* 
i i >h mo' m,»tn < lo tv holu eabh impaired 1 o picve nt this and to 
>v 1 o n.on acceptable srM i ont.nnuJ process tor tr» atmcnl u! 
h i Jtquojs a pin sun s hi mu a) pr«v e »s has hi rtt levied on a I ifgc 
j e ^ vital Danish and Swedish si wap* Mwlnunt plants Hit 
N ( avoid' a combination ol pH uJjuMmmt and ammoni i 
, , n with tin unmorna he mg thsorhed mto iDdoim volution 
ph in. iik) md pun l sveil tor vj|/ \. a ri suti tJn loading t 
s iii ] d ti 1 iuikmii pun i vs has Iki n i nnsiih iahU ruhu « d with 
' r ip n»mmiim i more c om nh m v h solve 1 m wn n i mu < n 
v ' i ’b jcntum tank md iUn a it din inn in |«o wi i «, npeump 
* 1 1 k iation t cjinprneni Pi scriptnMis o! t\pu at invi.Jl morp 

> i Iiu’l (hi t with an awes', mi m i >\ iht h i lonomn N in f d. and 
« i o " turn, d nghvh Iraiulatuu, ! KM pniniih sterling v did 1 1 *r 
lurojK 

tK7 

Inudrruc ol {rntmon/is species in inHuent and effluenl uf ur¬ 
ban wastewater purification plants. 

*d I ''IU( HIM t dine t mversitst and ( DOMt MS 

* Mu Dt*#4 IM, \o 4 ; r 7 iq 

s m f ring o( the udlut nt arid nlliiicrii n| Iblialian u tisatcd iludgr 
J ijvi heiitUf nl was cftndik ti*t1 txrfwtrn Mas August MPiv 
discos i r in what ivlcnt Acmmnruds piiseni m the former wen 
< n’mtatu F*.ici a) coldorms were also i oimirct wnh a view jo 

* * rnuning w hi thcr anv spciirsnl Ac iinnun id w is lound piepon 
w r m conjurKhon with them lor selective culture ol the 
^ ' invnruds 1 tvfX's nl medium nnA and March umpiulhn mAi 
^ Ki T ' Mil d th<" latter proved hctict O per cem t onlirmcd as ag nnvt 

p^ i cent' I urthcr sprues idrntdilation wav conduvtLd tr' Uarn 
whcthi r tmatmrni reduced sottk sprues more than other' O.ujH 
m\Kinwnr rednerd the gnuip h\ ‘>6 per i cm hut Afrotmmns < a\ mr 
' wav the dominant species in the sewage and m waters with 
high IcvehoJ facial pollution; was reduced rather more Mmi ol the 
>pt*ui> isolated ii she works were rwH vmiJrni strains ludv 


KrvpimRse at iwrwuuv treatment tdeaits in pemk wei weather 
flcmx. 

MiAlUM tSUM- VCdUMi and l IM \ til ARD 
/ a htutfut i St k < t % Xfrth<hSr\ IW4 IW, \n " ih A ' il 2 I {m 
I tench l hflssji summers 

\ studs giHHip w as esubh shed In thr AidllM Uoomidei the eilc. is 
ol large stomiwiMrt inflow v on thr pcrtoiH'ian# r ol i.hsated sludge 
plants o| convriilnnnddesjguand toe . ahiaic the onpasi on tnratmnu 
per (or man*. < ol a treatment plant has dug a design thiouglipot ot s;* 
in^ per Jv c»l wet wcaih* r How \ nrrnHmln g t^ Hkitt m t pu ti m ntk m i 
m s fH’i h tor i jxniod ol J oi ^ h 1 He i lk\ H ol tmtier stoosg* 
ia(wkii\ c>< NOfKkt rtD iciniimn volume oi thi in ahM eflluem 
qualuv weri also evaiualed Hit simnUhou undits mhIh aied that i 
design Lapahli ot m c ontinnslaimg a I low i ale equal u* f» lows Hk 
DVS l togelhn with hut In slot ige would K ahU lo Meat die com 
hmed srwagt flow for ah norm iv< m. wuli ,* firquifu v ol f turn * 
|vr« uat ilw enuu volume ol vtoimwain Jxmg ueaird within J4 h 
Hus vtandaid would requite rrum pads ol the nt.iim< nt s>mcmi u 
Ik t nlaiged hv as iihk h as Ism fold tilativi UMht sc ill pi u Ucc Hu 
unpoifahcc ol ulownu sullmiut nvnu c afnu n> loi tu ,iimr hi of 

>ioimw tiu o discussed a ah re u rum lo the resulh ol a tuna 

o'liijxinum lot tlu duagn id i neaina nl planMoj i ohnuht s with a 
DW J nt \|t 1 1VHi ml pc r d J H» w mmru's* lu nu w ,o based on the 
u>t c f a !ixed tdin ii .k tor w 1 1H u ap u iiv Mdlu inn lo h unlU up lo 
iluntsllu PW 1 for ijsuuhiiiihH l ngloh nansl m mi 1 M p<»und. 
siirlmj valnlloi "ho I ninee 

MSdMKV 

Sludge re lent Min times disiHhnlion In tlarifhn a kes |xdnl for 
phpululion iloiaiiui and fiufneuls rutmsai lonlrol 

1 V AI DM ii sotmaivt dm I auv I >iuih / lc JHtqi ( 

\ VMM \ > I I SJ> and J' MNISSl t 

VI r ///1 V it n« f ti ^^<hn>h , m 1004 2A>, No N M 1 

I nl! w dc t vpmni no vc< n cohdm li <1 w tdi < t vfw ' i I < laiilu i a 
n ula? u rajw i Ivjsi rod i f uhal suction InK s c '.min i lodeh mmiik 
i)m Madei u lerihon lion tlisir itiuHon I o;m itimn.d * lu niii al tr m t' 
wen noi vijii »hii <<a this piopo i dm in dilinnlhm in ethiutaiif 
Mpoommvi ludrcsunpU H idni.uliv/ gold whn Ii liaij i stioug 
illuiilv Joi flo" uiihonf .iMu ting l he 11 Nh mihh w h used I hr 
Lire ti'ar w rape t c Ian Ik r w o aff< c h d bv a iliniUm ml invoh mg up 
i<i d jwrunioidu sludge I p lo s p* r 4 1 i»i of Mu vludgf rnruimd 
in the \stein lof rnorr dun s fi J hi sue Inin < larilu r showed an 
cU'/krii sJudge divtrilMrlmn wdh linn wills » ihn* vlinlgr Ju d bur 
IJio w is rapidlv dkitrdhv unfidi im hi (hi slmlffi biddcf»lh 
F raticr 

M5-IUVU 

Ss ttllng ihari*< It rislii s of artiv ail'd sludgt lr»m Danish I real 
turnl plants with hiolrqgiral uutrtrnl remits ul 
(i H KNISU NM N ^ ih r (Judds Inamtii Un< nlmlnu F" l 
MtktiF NM N and I* H NU l SI N 

tta/o ’t ./nu A N*M 29, No J*'“ ? ltd 

Sittuug t hara< leristn . arwf dommaimg id unruiouv inwro organ 
ixirn nl m 11 v ,at d sludgr Mom imU« nt u iriov il ssU. nu\ in I H'nrnark 
win mo'sngated JKivmn Ihhd and l'#‘H Sravonal vanalton m 
Judge sf nimg < h irai i» nstus were also studied ai I in aitmnl works 
H»r fdariw’iif nkh* v vhjdgr voluriw nulls andt)p< - ^1 mn m oigan 
isitk fcspt»nsihk were drienmnrd Sliulgi nMllmg c Jurac krivtK v 
dutwrd a distmc t variation with h'.nim improving during summer 
and deteriorating during wouri i oi a<livalrd Madge with a high 
conlrra nl Idimrniou srm to organisms Uk Fk*vi parametu ha 
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fallowing variations in venting properties waxlbe filament number 

Denmark 

05-030! 

The Implementation of bulking control in the design or acti¬ 
vated sludge systems. 

J WANNFK (Rrugur Institute of ('hrmital Technology! 

Wrtfrr Vf erne <i Itt h/ioinf*\ 1004 20, Mo 7 |01 2(1? 

Factors aflrctmg the growth ol the most common filamentous mi 
cro organisms m activated sludge systems were examined Aspects 
to be considered in developing .i design included the teaddv and 
slow!) degradable components m the wastewater the biomass men 
non lone fhc substrate comemraiiun in the reactor and the opera 
bonal parameters Uhssolvrd oxygen and mitrieuls cone mirations 
pH and tr mperalurej Process configurations supporting the growth 
of Hoc formers are t onsidered Pnk ess parameters used in success 
ful attempts to control bulking air summarized The feasihility of 
developing mathematu.il models of the pnxrss is evaluated Their 
are 40 ielrreru.es r/arch Republic 

05-0302 

Systematic activated sludge hulking and control. 

R I TOO1 fWesKi c \kafei Services Hrislnh M S ROBINSON 
and ( 1 lORS H R 

Wafer St tent f A Inhru>ltn;\ M8J4 20, No 1 21 t 22b 
A method for the quunlitutivi definition and systematic control ol 
hulking and foaming activated sludges was proposed Although a 
mm h Unier undervlandmgot ihr c onditions wtm h promoted bulking 
and lo on I or r not ion was available than previously ihr order m whic h 
corm live measures should he implemented had not been delmed A 
logical route h\ whu h dec isions on conttnl methods * mild lie made 
is suggested with measures tanked in order nl the eflnrt and cost 
involved Process options concerned merely valve and aerator ad 
jusiments while cqscraihm.il modifu alums required rmnoi altera 
turns to the treatment works 1 he most c xpensisr measures involve d 
the design and c unslitu lion of idditional reac tors l .K. 

05*0303 

C ontact ynw French practice with low T/M hulking control. 

R PI lOt (Dcgitmont Recherche I c Rr.q) and I P < ANl t R 
ihi/o S< it m f A 1 11 hnoi*'<k'\ 1004 20. No 221 ??H 
I he eftecuveness ot the contact /one technique in the contiol of 
sludge bulking in the activited sludge poxes* w is investigated 
I wrlvr wastewater treatment works in Prance employing this tech 
rtiqur were studied In 01 pci cent ol cases a ieduction in the sludge 
volume index was achieved wlule the situation with respect to 
loammg was impiovrd in f>ei cent ot i ises Atienlionw is toe used 
on units with a low teed micro oi gam sms ratio in which organisms 
cm h as Mn ntitirn jutrui eila or ivpc 1X141 were identified The use 
ot t oni.u l /(toes did n ol impose anv limitations on system operation 
I Ifective use ol the cmHoci /one approach is discussed trance 

050304 

ObdngM al foams the cause-effect relationship, test results and 
eomhal strategy. 

P DlTHi M « emagrcl Pans) 

\\ aier Si ten* e & fn /rno/ogv IW4 20, No ? ? *0 247 
The »xcurrente of biological loams m Frenih wastewater treatment 
works was surveyed The principal public md priv ale organisations 
operating treatment woiks m I ranee took part in the survey Ol the 
20 per tent ol works reporting banning problems Ifn mihm was 
imptn alnf m M) per cent and Nocardtolonm m only 14 per cent A 


statuette j| analysis showed few factors firmly cofirocted with foam 
mg, but experiments at more than 40 activated sludge treatment 
systems helped to identify c ause-effeci relationships and methods for 
the reduction of foaming These varied with the type of dominant 
filamentous miem-organjsrm C ontrol strategies were proposed 
France 


054)395 

Investigation of a bacteria-enzyme additive to prevent foam¬ 
ing in activated sludge plants. 

A IK ANY (Vienna technical University! and N MATSCHf 
Wafer tern e tt In /i/u>/og\ 1004, 20, No 7, 281 2K4 
Foaming iri activated sludge systems frequently a&yotidicd with the 
presence of Namniui species and Mi* nahni par\uella, was pur 
Ocularly prevalent when fats and oils were a major fraction ol the 
mgunic content oi the waste water The usefulness ot bacterial and 
en/yme additives, reported to prevent the growth ol not Urdus (arm 
actinomyities when .iddcd to the mixed liquor was investigated 
Hatch experiments were conducted at laboratory scale with mixed 
liquors Irom various treatment units Full scale trials were also 
i undue ted l >mg the additives tailed to produce significant improve 
merits in systems affected bv foaming and scum lormation 
Austria 


05413% 

Scumming due to AittnomytHr t: an uncallhrated simulation 
model. 

J KARRI I I K rI Bohririger AC. Oberwih and \k 01 Jf R 
Kuio trn t 4 leihnalnt>\ R>04 20, No 7 28 41 * 2KK 
A mathematical model w sv ,lrvc loped lo simulate pmblems arising 
with I hi profiler Hum *0 4itina;muin and (he tc suiting scum lor 
matmn The model incotporated aerobu arid anoxic growth nl floe 
lovmtng mu io organisms on di biodegradable Mibsir ite Iraclions 
inohu growth ol A\ fuaunu t h \ un all biodegradahic subslr ue 
Ir u lions nimlkaiion hsis ol 4« tinomv t ft \ heternlmphu IUk 
forming micro otg.inisms and mtnfurs and hydrolysis ot all par 
niulatc biodegradable wastewater Ir Mums The model was capable 
ol simulating the principal operational problems incurring m prac 
me The presence ot surfactants could produce a rapid increase m 
tfu 4< nnaniu t tr\ population c»l activated sludge Switzerland 


054)307 

Improvement and control of (he microbial activity of a mixed 
population for degradation of xeuohiotic compounds 

(« Bl I IKON ilnstmii N itmnal drs Sciences Appliquces 
Toulouse I H ( \RDI\ILlf and R HORN3 
Waur V icn. e A /V. /ino/o^v 1004 20, N<» 7 t]7 ^2b 
The microbial actmiv rccjuired lor ihc dcgr«idaiion of xermhuviics 
was monitored and optimized using a computer aided scquencimz 
batch reactoi Hie control parameter used was the carhon dioxide 
evolution rate Activated sludge acclimated to 4 chlorophenol was 
used as inoculum tor the reactor An optimal specific substrate 
degradation rate ol lib mg of 4*chiorophcnol pi*r g of mixed liquor 
suspended solnts h was obtained The corresponding value with a 
conventional 24h cvcle pcaficv was only 20 mg The ability ol 
aci hmaied micro organisms io degrade 4 chiorophenol declined as 
a result of starvation pcri«xlx inductive en/vmc auivity decreased 
bv 80 per cent after b h of starvation France 
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inactJtatfon of raecatl bacteria in «ew*t* dud** bj aRtsUnr 

Iretumnt, 

1 AlJLfWf fl mvmiUttegh Suidi di MiUihh 4 C C>1 OMB1 F 
rMl^rERRA and A FERRARI 
Hu'rt%i*un r In faioloR\ I 4 ^4 4U, So J 2*10 
Ammonium »%r pnuisium hvdrcwdes were used to majiuir mu 
futtjwl wastewater sfudgey intended lor application to agricultural 
!.snd The kludges wen* treated until the pH was 10 * and wert then 
slewed M 20 2U lot &0 d although die elite tv were studied alter 
storage tor about 10 d at various temperatures At the beginning and 
eiuUd storage fungi aerobu and anaerobic bacteria foul and faced 
i ohtorrm and Ficca* areptwiHu were counted as bang repre 
semame of the total rmcroflora and faecal indicators In genera! 
ifinuMimm hvclrntude was wore effernvr m deach\atm« tanai 
bavtenn than potassium hwirmide and its clfuat\ was u> be mde 
ptnden* ot the storage temperature at least when the sludge was 
sion d above l (*' I tab 

Vf-OW 

Puna meter* for controlling the operation of a l A dLvtnfccilon 
apparatus for sewage rffluenl- 

k l Rl !K)IPH I immiui V\ men’Herdn ki i i BOTH lit H 

mil Mill 

< U / UiMio \hwawir 1*^1 135, \o M * 2U S U i n, (•ernun 
I r^dof Murmurs » 

I hr »u> ilium of a portable l V inuJii'ior umi is j mrihod ol 
h i lu’ion u< u l iti’d s^'w ig< < Mhieno at several sewage iieatnu ni 
,11111 i discussed 1 hr efficiency at thi l \ disinfection process 
a u k pendent on ^rinn parameter* in audition to the Bowriti 
mi! Un it.ist i product o' the intensity tnd duration > iht 
•irons uuinlihi aqueous me hum md Mu Uirhidils <u presence ol 
ki »*Mt solids m flu Mow from on hue me.ismeint np ol these 
1 it u rters accompanied b\ appropriate microbiological m.dvses 
mi ! i d c oldorm counts in the irradiated (diluent were correlate I 
wnhh chit values oftmbidits or lower value s ol iramr?iitlafk.r I he 
ipi nubon of sensors hu !h< on line dcunnmatioi ol change* in 
r msinm tin t md turhulitv could .u cordmgly bt used (o c outml ih* 
UM Min «n olthi I \ diMitlu lion unit so that I hi opt rating costs md 
p rtornum e of lull si dc irradiation units i on Id h< opt tini/rd dug 
I sh fr instation Hn pounds sn rlmg valid for IbMM <F«*rrrum\ 

MMI400* 

Punfluition of reject water at sewage works 

l UlORNfiAHI iVAain group VS Denmark 

M) / iR( f f i IF U-/ r nUtufiH KfifUi iu'rt ( / uu Murui}>» 
f f ui i Volume 2 ]MAMl, 4tt! 120 un f nghsh 
Progress tn the elimination of nutrients Irom m-itol sfwape Hflu 
nB in pariKular those disc turn d Irom Sc andinas i liuoimin^ mti - 
Baku w ait rs is reviewed with vpcu ii rc lacmc to v arums methruk 
'or ireairnent of sludge honors mu h as dcounfisaiii»n and phosphorn 
i hnnruHon pra ipiiafmn of arnmunmni inns as magnesium immo 
'onm phosphate rVlAf” methodf and the phvsuo chemical prcK<s^ 
si 'veloped b\ the lirm VAatergmup A S m which the pH raised bs 
dv addition ol lime *Kcompanied hs phosphorus coagulation and 
sed mien I at ion followed h\ gaseous stripping of ammonu whuh is 
subsrcfuentlv converted mtr ammomurn sulphare hv abMirptinn u ah 
lduted sulphuric *ud m a sc rubbing tower While the first 2 method* 
have onh been tested on a pilot plant sc alt several full scale plants 
bavd on the phvsico chemical method have been installed in f>en 
mark and Swc-elrn mt hiding a rccrnilv tonsirmird plant b*r t situ 
Sweden which enables the total nitrogen content ol the treated 


hcpjoi to be iedmed to cmlv \h mg per Ime t<*3 per tern icdhtik*v 
whik producing it high quiditv ummomum vultMvsife marietrd *s a 
Irndi/er Further plant optum/atww is cvprstM.il to redikr the mlm 
gen i tvnceruvftiion even further to 12 mg pn lure 1>w opnmwn ot 
all they* pbum r rnxnfN .liOimdriaMe nut item loj*dfinm the sewage 
plant intake tormeiK aswk Mled with the rrc vclmg of sludge jictuo* 
Samdiniiviii 

1 

Rife*capn(ii> duiriK teriratcion of w«vtrwater for ttutriewl re¬ 
moval pmeem 

M HI \/l ilkanuuA lcihnuat t nonvm l vngbv (» H 
KRISH NSI N and R StRl HI 
H{4/er Si frru r A /irAnofogv !‘W No MM 10 7 
IV mllueme of wastewater i h.u.M tensm' on treatment pros ewes 
is i onsidcrcd I tie c attM»n some ev pn*u ni allevied tin* oxygen uptake 
i itc tV dermfihsatton ratr and tin* biologual pbosphono uplaki 
r ru kespnjition rate deieimm/tnons for the bunkgitidablr fractions 
of wastewater werr coupled with removal capacities to pnidtur 
rate capauls diagrams Ihrw* were intended to puonk a tullrr 
picture i»f ihe wa\tewate? and its influence on the biological pm* 
csse^ Rate i apauts diagrams for taw prmiarv vettlrd ami primafs 
prn iprtaled waste wain were prepare* I In pi at tur die tale t apacus 
tmvt*s were < ouptrd !•» the design and ofvetation ol the treatment 
sv stern Itenmurk 

95dMfl2 

Fhe effect nf irunmplit* ilotitl rifle alion on a no* U * aerobic flow 
f M i filament hulking in nulrienl removal activated sludge 
svslems 

I \ Ml S\ f 1 1 r > i( ajH* I own l mu iMtv * I (* ( AM \ ( > A 
I KAMA M I Vk I \ f/| I md<. v H MARAIS 
W of< r S ium A /rJmo.'ou \n 7 2‘>* 2W 

I to hv |v<*ihcvis that flu aiteniahoiM t anovu andaeiobu conditions 
m mjlrn m o nim.il acfivatc d Judge sv 'icon w is ih< pnm ipa? factor 
iriflucncmg the omil of filamentous holloog in low feed muro or 
gauisins conditions wo invesngati d c v|>r nmeni ill'y 1 hi revult* 
ptrvvided strong supporting evidence for Ibe hvpolhtvis High revid 
ual niirrfo conirniraltonv m the inflow to the aerobn traitor had a 
‘hunger and more rapid cl Ire t on tfw ddnud Judge volume index 
fh in nitrite I his suggested i dominaui rote for tutnlt mlhepfodiu 
Uon ol bulking dm to liir inmptitiivr advanugi t haiac Irri/mg 
t damrniuus organn.Uis is ag unst t trn tor mere in high mum i limit 
hon^ South Africa 

V5-04tl3 

Initial raprrtrme with a lun\ lotfk cuntrof *ntetn for optimi/- 
ing nitrogen removal at a munic ipal sewwfp Irrafmrn! plant 

J IIANSfkrl mvMv.tat K nve rd «iju rn i M KR M SS md B 

IB ( HMIH / 

w n» < hmk j 0U4 45 h \u 4 tK<ui(uimaio 
fhc appluatron of a lu//\ logit control system as j rneibod of 
<TpMrrn/mg the ntfftln at ion fverfoi rnam * ami ( nr rgv * onsurnpfion rd 
i small vrwagr (realnu ni plant was tested on at aroov* 11vfw plant at 
I Uhhaih Hu pimt h*d a t itrd i ip,u nv of 12 0*Ml FI .md the 
ac 4 1 v.ik'd sludge compartment bad a volumetric c ap.u itvol 
A standard 2 jamu programmable comrol vvstein was uisiafled in 
whuff the tunning values of ammonium nitrogen tom run at urn 
could hr mu at 0 l and ft K mg fier litre <md this was vubfeitrd to a 
Inal period nt operation during wtneh wane wcaknevvo weft appar 
rni In an effort to improve the performance ol Jht control xvstem a 
Uu/ > logic ssMem wav irurnduccd with a total of 4 fu/rv wlv of 
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operating parameter* whi< h included the option ol preferred aeration 
during Ok* night nine off peak period for eleunuty charges Hie 
brhavnHii ol this system was thenu*rripared with tfutof the convert 
tiorul two point control astern fbr resutfc showed th«u urnfrr 
normal operating comhlmn hath s> sterns gave broadly similar 
ts^uits hut that under extreme conditions ImhH as dm peak ammo 
mum loadings rc*su In ri^ (mm Meaning out I hr dormwatef retention 
tank) the fn//s logic v> stern prevented swing* in die response of fix* 
controller and janmilled a more stable level ol operation In be 
maintained H nghsh translation I Ho pounds sterling valid tor 1995) 
Derm am 

95*0404 

factors affecting nitrite buildup lit submerged filler system 

O I MAO ( Mai viand t msersuy ( ollrpe Park) and I M ( I If N 
kmnuit of / m tnmm+'tiUii / tifftwennif 1994 t2C) f No 5 J 298 

i to; 

Wavs nl limiting tin ai uiinnlatioii nl niinti m submerged lilki 
waOew un irealmeni systems ire umstdeicd High ct fluent nitrite 
level* were undi sirubit hetansi nl lum ellrc Is on lish f he s dsn 
ugmlu unlit mi leased .itmnmlsol stiloim< irqmrcd tor disinfection 
I he mle nl hydraulic and ammonium loading r \W\ pi i and alkalinity 
in controlling ndMle t u s mini lat ion wan investigate d in a lined film 
sV'kin High nitrile levels Aor ohsrivol at hrglin hydraulic md 
mimnimmi loading rates at i pH d H K ami ai a low alkahnrtv/am 
mmmim ratio I In addition ol hydrosvlaimm dsn significantly 
MihaiKid iiihile .ni miiul Unm mil inhibited \(tn>b<u frr im 

V l rsihlv ISA 

95 Ikllt5 

Population dynamo s and nitrite buildup in mtivated sludge 
and hiofllm pi m esses for nitrogen remo* at 

I l NOl S r Instimt National dcs Si inn es \ppliqu. e* loulouso) 

VI MAI HI I H k XIIMAM k VI M,l >|N H 
< APhl Ml I i J ( l OKNII K and A Id (d IN 

doii t V it m i A /♦< hun/oso 1904 29, No 1 4 i s | no I n iu h 
I nglidi Minimaly t 

I In k I it ion ship Ik tvs t< n the plow th dy iiairvu s ol uuioirophk popu 
laiiom responsibit lt»i niudauhon and mu onhoilrd imuniiilaiion 
ol mime ions h,u i nse slig iied Nitrite au umnl Hum u suited in a 
d?M qui libitum in numbi r or viability Iviahu ilu gem r i \imom* 
moniii and \*tn>bm hi Ilu disrqudibimrn uuiid result tmm mhi 
hilion ol the activity ol Vi/rebji fr» dm to the pfiMiut ot tree 
mummt i I lie inhibition threshold md the U vet o! intriti auumu 
I at i oi m K p n In I on (lit hotor \ ol du sludgi utilized as irioc iilnm nnl 
on l hi hydmdu irgmn ot tin m u lor Ihesr irailt. impiowd 
Uhdt islanding ol tin, o|s ration of mlritu alum u n lot > .md the mtnU 
aw omul ilion piohkm tl ngJish translation ,9HI pounds sterling 
v alul loi ) U‘>5) b rame 

95df44Ni 

8 air of rravtilv Mmtrgradubte sutistrute muter uiuodi eoiuii- 
lions 

\ i> WPK1 ADAKIV i Athens National leihnuall niveisitvt 

and ( ' J (1 \\nikONNl \NUNOt 

Wf art Sum t A /uhno/oei (904 29» \v> " >t N<> 

Ilu* late ol soluble readdv b it Me pi ad ah k suhstiate m h uisient 
anoxu conditions was investigated to v turn*.tense suhstran uptake 
and determine the taitou d(filing this uptake oi auumvdaiion 
Nutate reiluv non provessv v were also studied \m»vu batv h espcri 
merits were enmim led with satiable initial soluble aibstrate iiwucn 
tratmnv t hanges m ( 01>upi«ike rate nutate uptake rate and mixed 


iKjuor suspended solids were motntinned Aerobic expenments were 
also t amed out lor cnmparist>n OHcncd similarities in the Uamiem 
responses cd ( Of) and nitrate uptake rates indicated that the 2 
mev harnsmv were connected In amaxic tondtiions, the carbon uptake 
meclumsm requiring energy caused a corresponding reduction in 
nitrates f»reece 


95-0407 

Aerated anoxic hioiogica! NdeN process. 

O K AL Bl R1 SON (} vim hnterprises Im Salt l^ikc C'it> 

1 tah» and H t) SO NSf I 

Wuift Sarnie A 1ahfwlo^\ 1994 29, No 7 167 176 
A biological nitrification denitrification process involving nitrate 
recycle to aciated selector /ones and the provision ot anoxic /ones 
w ith a dense array ol tine bubble diffusers was developed tor the 9Kt 
Avenue wastewater Me itmeni works in Phoenix Ari/ llie ptototype* 
prr*(ss was able to maintain a I M per second capacity with an 
wralrd anoxu /ime receiving 20 75 jxr vent ot the total airflow Net 
sludge yields were up to M pt k r cent highcT than expected due to 
pi unary (JanJier solids losses at higher How s \N ith a sjdids retention 
time ol M) ^ s j ihe effluent quality averaged 8 \ mg toT«d nitrogen 
fK’i litre i ^5 mg ammonium nitrogen and ' 7 mg nitrate nitrogen 
{Vi litre I S. 


95-04IW 

Nitrification kinetics in tfctivated sludge with both suspended 
and attached biomasses 

PTIM r>OHA il)t eremoru K* sc in h < eutu Li Pccqi and M 

PXNNII k 

Wohf Satna X f< /ino/,*n 1994 29. No 1 IM )St 
V umihimd ktiv iteil dtidgi ire iiment svsUm m which a pludu 
suppul ttu biomass mowth was mirodtK e«t into the ter ihon link 
w \i studied with respei I to niiriln afnm kirn in s Mir results ot bats, h 
Vim tit test* wen uunp ind with kinctn s tabulated from atnnnnu 
oils'v run |>ilot iiiiii T hv rumination kinelns o! suspended iml 
altac In d bmm isso k wi ri similai Hie prr»pnrtion ot mtoirophs w i 
ilu sum in both bmm uses Du kirutu const nits me iMtred lor thi 
nispc nded bimuass ol ttu sv sit m were higher than puhhshr d v dues 
this was {Hissiblv due to o\e r irra’ion ot the experimental wsteri 
together vuth i Inch level ol mixing France 


954M09 

Influeint of predators on nilnricalion in aendik Nofilm prin- 
esses 

N M IM (I utkl I nivetsitM md 1 WII \M>| k 
Wait*’ A hihrit*loif\ I29, No P'*16^ 

lwi» .urobn umimmuis How suspended varner budilrn rcMdois 
o(xm iied m parallel were ijm\J m a laboratory studs ol the influence 
ol predators on rumination in aerobic hiolilm poucssrs With 
mtnluahon established and stable operating conditions at a hydrau 
In lelention time ot Dt obtained substances inhibitory uu^ucarvodc 
organisms were added to one iimuw m inhibit predatiws A rapid 
Jecriase m the quantity ol biotdm consuming predators rrw*stS\ 
rotders and nematodes and a simultaneous increase m nurdicatum 
weie obtained Dv level ol nitrification subilt/cdai twice that m the 
control reactor to winch no inhibitors were -iddcd There are hi 
rcteirrKCs ISweden 
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9M4I0 

stok^untirk model of the aerobic metabolism of Lbe hitatagt- 
^ phosphorus removal procem. 

v, i i SVfOl DERS llVUl t ntvcrao of Technology j J vandcr 
M |D m 0 M von UUOSDRfaTHT and J J HhtJM.N 
^ rwupyi i mti ffi<*mpwrrm$ i°V4 44, No * kV' H4K 
I be uneiu* of the biokigiud phosphorus removal process were 

i, Kt and a structured mctabohi model of the aerobic phase- was 

j, studied m which the uve ot poiv hetadndioxvbuivriiic pH? tor 
•*.tv phosphate synthesis. growth, and glycogen synthesis w as quan 

< % j iv energy assumption id h morns synthesis from pH 
p h . A phase transport and polyphosphate synthesis and gluugen pm 
^ * ho , was determined Flic maximal yield for biomass formation 
> >,pfntsphair synthesis ami glycogen lorrnuhon on oxygen were 
%; r L “vtJ as j turn non ol the phosphorus oxygen ratio the uk Mi 
i i K *i »ne transport of phosphate and pohmen/auoruonstam anil 
mini mins c energy l'ht aerobic metabolism ol ptuvs phono 
* t u w o studied in a sequent mg btkh reach m H>e uptake ol 
* s ph r»i md storage as polv phosphate kwi a direct riled on the 
j i im\' oxsjarn consumption m the aerobic phase Hu* phosphate 
• * (. , s uf< iSi im m biologu al phosphorus removing org iiusito 
t i »p riurgrtk cited on the metabolism ol the organon s \ * 
v in* o' tdded acetate ami about hi pc? v erii ol m \gtru onsunip 
a i h qiend for the uptake and storage of phosphak 
Nr (her lands 


^ IMII 

Ibologual phosphate removal - pructh al experience al three 
large scale treatment plants 

i Wdll I 'i)\( i>i?ir f/H K \NS| I > 1 IIM.MWN mdK 
Ml MMf \ 

It i H ,ar r h niiun I 'bU 135 , No U Mib S|() i tk! * I ' ' m 
1 > i I n> hsh Miinm.ti\ 

i 'i l ti so mr is grvetMd opt nlmg trials at t inti 4 i)( an*, ipi 

• i v #*nt pt mi iDrutivh Darmstadt f her st nit ami \Kh Id* who h 
' s n modified to permit an appreciable degree ol phosphorm 
' i ' » '"ttkrpUvr Pie * treat ment plants differed m then general 

1 d mtl Meatment apadts the talk r ranging tmm ^ (KlO 1*1 at 
Ido udf io 4 2bOrt p| ,il AKUId although d< < piano Wdt 
*' i '»C 1 1 nnrderabh fxdrtw rhrrr rated iapasiiv Ihe V'sj results 
< ! phosphorus removal were achieved al thr Darmstadt 
I ,f '* nit treatment plant which was design? d on the basis n| the 
^ ' M P ' prmrss and iruorporatcd shrmnal i oagulatton as t 
r dHKi • %rr*pping th< <vc*s phosphate 'rum dn rc» iKuUtiiig 
M <' f Ne\ the less considerable modda ii ions were niMssar* to 
tv required phosphorus removal perimmance to fx at hteved 
tb irigm.il time coagulatum rcutor hciurne so hoprhssU 
'^ nt *‘d with lime deposits that j new hrgrr rc.u(nr kOimcded 
” l 7 i*\ iIk-c tear water /one ol the stopper tank was installed The 

J ph.nts alu> required substantial < hanges loihe jnarri^Ht /uw 
*’ ^MMilation system hut it became apparent ihJt these plants 
v oed on thr fbietredoi process would raM consistcniiy as hicse loial 
phrwphtiif^s urrkemraitons below about 2 rng per litre in the final 
^ {M w uotbiHit the* uve of auxiliary irrigation treatment <\ nghst 
T mst ition 2M0 pounds sterling valid for 1W i (Germany 


**5-0412 

Sunt} o( the prevent %mt ul proc ilk* fur Mulnftkul phnmpH^ 
ru» recVK»%*! In the t >etmati-sprniklnK »rv« 

H Si HI PK ft rnvristuf Hannmrri 

kturt 4>amwr j'W4 41, Nob t S4b 15So,jnd 1 M t 

I *• % m l K*rtiuii 1 nghsh vurmnars ? 

•\ Lonipiehensrve survrx of esivimg and jvoiwved svsirms lot pints 
phoruv rrnuo.d bs bmkigual mtilush m m w,^h oc,emeni plants m 
tier mam was pcvluinwd Hdlowmg a drscnpiion of Uu pnikipte* 
ot the method and of thr sarums plant tonftguuhom emploscd the 
pi event pr adkc uMHCtrung the design ot such s\ acno is reviewed 
i hr opthvnv avauablr t<w upgrotiing esodmg 1 teal ment plants dts 
vussrd and tltc prutoimariee of <lu fries ant ptinis alsi» an»(v mmJ m 
Matisiual icrms showing the numnual ihstrtVihon itlatoe to the 
extent ot |stiosphorus rruxoal obtained At prrwmt man than 
treatment plants air opcuting some liwin ol biolognal phiispltouis 
irmmal that most fic*i|ueml> emphoedtvmv bast don Hk I’houMho 
method In addition a turthci ?4i 1 plants A m at I he planning Mage isi 
under ionsiiUition ll n t li>h translation (voumlv tinting vubd 
*oi ld<A( t»ermany 


l*hosphaie removal hi floating uquMtlc plants 

( Mil MAID I i (iioupr SII H \ fm Ho^kfmesl I* (J 
( auadai M MAkIN N kONDI Al and K I I Ol < 

S<o/i ( ' i; h \ Jr f ii>* toot Jf7 Nn ? n 4d mm 

\ icn ti I nf fob Minimal v * 

When phosphate rnmual h c died lot m si k wapr to atnu nt s\ stc mv 
itsmp tit nil not ponds dosapt wuh t o.rgul mb Mid *s tmiu (*t 
ilummium salt e fiequeuiD (inploytd Tho nuthod pise" use to 
at v umulahonv o( vludpi vootaimng mm or rlunmuurn * nritpli vr s 
w hull tui\ N hiiritdiit t« < tlu ( io ifonm< in \ > m ilurruiiw nirihod 
ilit iO( ni ih) tiui) pi iuts o' vt H\ i to k mdi u hhiOnio - tu\ 
u(n \ t and dm k wu d < /1 omi. owior faindu v mil assot ?atf d pt lit n 
iv reviewed fhibhshrrl dal i i oiii eming ihi o m? talndu prowiti aiut 
pfnoplmru upiakt i* ovaw^d mdu iimg Hint poti hh il for pirns 
phono imu'.al pros idmg the I'ipmum isirguluh harveskd Du 
phmphoru 11 n niov al rah v im< wuhlt dept riding on priMlui in its 
plain dtnsiiv is id ibIt nuiruni> tinbu ni u iiqx Mtuic and dliMbon 
of sunliplti and hirveomp frrtpxtitv \W lumltd (Mem l« k whith 
if»csi f i tor 1 i to b< lontrolhd suggests dial Ihi use of ihrM plants 
foav ptov ule a rr»t tli<w] ol ptn h phonis o r?no aJ |mo n oniablr utihrerM 
oduhtions in p mu ill it hunt prrv ulmg in innf»r?at< t hmalr mIiu 
mg dn MiiDMM'r MMuifi I stifTtvim of pptdui to its md phosphorus 
uptidc bs die pi mt Inonur v an im luded Ihen aic ‘’H n leteiue* 

I nghsh ti irv 1 1 ( 11*0 , 1<l< pound* *nrlmp v >h f for IdoS) 
International 


**541414 

Metabolisms of dlfTerenl baclrrial (M)puludonx in eidurued 
Nologh al phmphate rrmmal prm ess 

I MINOiTokvol mwMoivi H SAIOII md l M M NI O 

W atr t Sr u Ui » a hi htv>htf,'\ 1d*M 2**, N<» ^ U / hi 
Hu jiiatruhu aerobic htolngu.ii [ihovphak removal piiHt * wo 
studied with rt { t' 1 th* s h.uat inotu s id 2 mapir l' k ft ual popu 
latum groups fht phosphate auutrndatiug iugamsms and tire so 
^ailed (> bailenmn Hie Uttr' organism gtew sigmluanii) when 
glucose was used *e the t-Ulxui soon< lof anaCfobu «ierohu prtM 
Lises and imhard the fadurt ol enhanced biological pho>phaii 
removal I he rrguUfum of the oxidation reduction tulamc wai 
essential St> tlu prixesv enabling both types of inn to organism to 
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survive m the anaerobic aerobic proem Selective louev enabling 
the dominant growth of either type of orgurmm mt i wnidrred 

i»pnn 

95-0415 

pH: key factor In the biological phosphorus removal pro*ew. 

(i I h SMOI DF*,RS (Drill I ‘mverwry of ‘fethnology; M (' M 
vanUKiSORmil and J I HHJNHN 
Water Snetur *1 Jethnola^\ 1994,29, No 7 71 74 
The effect of pH on biological phosphorus removal in the activated 
dudgr process was investigated using a sequent mg batch reactor 
The teat lor wa> operated with a cycle ol b h consisting of an 
anaerobic period (2 25 h; an aerobic period t2 75 hi and a witling 
period IM hi Operating results showed ihai pH had a major tnllu 
rue con phosphorus release, which I Ilk tuated between 0 2 s audit 75 
mol phosphorus per mol carbon removed ftlytogen metabolism 
occurred during anaerobic conditions even when no glucov was 
present in (he medium Die plf effect was important lor lull scale 
prut ewes with possible implications lor the elhucricy arideconom 
lev of the Phovinp process Netherlands 

05-04 lb 

Hutleriu and protozoa population dynamics in biological phos¬ 
phate removal systems. 

I S ( U’H (HYMKOrH II s t n , 1 eskc Hudciuvuct I* 

IIAR I MAN and M MAO K 
Wawr Surmt & ftthnohw 1994 29, No ^ 109 117 
A laboiatoiy sequent mg bate h realtor simulating an atiarmhu nxu 
.u Its.ilnl sludge system was used to study the population dynamics 
ol polyphosphate ace umuLiting bacteria I In competition between 
these bacteria .tnd other bacteria which auumulated polvsa* v hjrnU 
rather th in polyphosphate known as (■ bat leria lot anaernhu oxx 
ulili/ahon ol acetate as the sole source ol oiganu c arhon veas studied 
(< bacteria were resistant to piedatiori by protozoa and metazoa Ibis 
enabled them to out eumjHUr polyphosphate accumulating bacteria 
Several breakdowns ol enhanced biological phosphorus removal 
weir observed there an- Hieleieiues i'mh Krpublli 

05-0417 

Full scule Investigations on enhanced biological phosphorus re¬ 
moval - I*-release in the a mien dm reactor. 

D WI Dl (Munich let him al l mscrsitv) and I* \ WIIDLK1K 

Wo/er St #e«< ♦ tt /n/ino/ogv 1994 29, No I*' 1 I M> 

I ahoratnr v tests in debited conditions with pure oi emu hed utilities 
sinvessluUy iquodmcd most ot iho limdamental pnxcs\es lespnn 
sible tor enhanied biological phosphorus removal in lull scale \ys 
terns l In* most important bacterial group responsible tm broloeu.il 
pltosphotns femov || consisted o| li/mro/>oi u t sjveius Measure 
rtKiits wiih a lull si ale I’horedov system however showed surpns 
rnglv low phosphorus release in the anaerobic n\n tor v ompared with 
Initiatory results {4 10 per c cm. compared with up to 20 per cent i 

I his wav alinbuled in a lowei proportion ol A< iruutbmtrt species 
in the full sc ale svsltm due to prev.ulme pox ess conditions 
Germany 

95*0418 

Studies of oxygen input rates as a function of biological vari 
a Wes amt operating parameters, 

II S1TINMMV 

Abmithmk 1994. 45, No 4 29 V> and *2 *4 nn German! 
bor the design ot aeration equipment ha use m activated sludgy' 
systems a value of l must he adopted which rebec ts the diltercrxe 


m the oxygen transfer rate achieved in the mixed liquor vutpension 
and that in pore water Since the value of this coefficient »v dependent 
on a variety ot factors in a manner which had been poorly invcvn 
gated, studies of the effects ot the «iuiviiv and composition ol the 
biomass together with other operating variables, were performed 
Phe results showed that the relationships were less dependent on the 
intensity than on the nature ol the metabolic pox-ewes While there 
was some evidence ol a trend low arris lower l values as the MLSS 
content ol the suspension increased other operating variables were 
ol m» mllueiKc given a continuous supply of substrate Shcxk 
loadings differed in ihnr eftec ts act ording to the caluc ol the sludge 
age Despite appreciable variations in the level ot extracellular 
polymers (KSPi obveived in the course of batch fermentation tests 
no el leu attributable to the TSP concentration cm the oxygen transfer 
rate was apparent '1 nglivh translation 210 pounds sterling valid frn 
109*1 Germany 

95-0419* 

Infiltration percolation as a tertiary treatment. 

f BRISSAl D H niversiie Montpellier brant e ar * M 

SAl got 

HYDROU >f J 94 ( oUtujM \1teu\ gr n r ( l ,/u ManrtlU 
tuinn Volume 2 1994,^91 ^00 (in t nglish) 

1 v|v*nments were earned nut using a speualU dosienetj stud tiller 

I or iriturs trratmi’iit ol the Hlluent irom the ac lie au I sludge ^'w age 
treatment plant at V aO I lohrega Spam fin* tiliei wa* uu uj u m [dan 
with i filler rirduim consisting’ ol durv- sand ! * m deep suppnrted 
on a shallow Liver ot g T ac i I Sec oridarv efOut nt vs a s applied bom a 
rotatme spreader arm pivoted al the venue the speed ot travel o< flu 
arm henm regulated as couliru* to the hydr ealn ioadme rah reeputed 
ilunng cai h mtalion a volume o! efthiem eijaivaleni to -i depth of 4 ! 
i in was applied the atm being driven hv a motor and wheel supported 
on (lie oute r perimeter ol the Idler I he y h unn" in physu o t heron al 
and huxhnnkal pai.unetns dining passage tfnough the Jdtei to 
eethn with the reduc lion m total cohlorm and lai cal colilornuoanis 
wete monitored diirmg die fxuod born (htohei 1092 to July I0uv 
(luring the initial penod up to the end ol W2th< hydraulic load was 
umtiolled at b D m pci j tun this w as lediu cd to only b IhS m fxo 
d lor the remainder ol the nul Data showing substantial reductions 
m i he k ounis id taccai indicator mgarnsins are presented togi ther 
wtih evidence of the removal o! organic matter md almost c ompieh 
tulritnalinn ot the diluent ( ompletc elimination ol mum oigan 
ions was not achieved am! a lurbier Jismteciiori stage would tx 
necessary m order to comply with the hack riolngu al stand.irtls loi 
effiueru reuse Spain 

05-IM21) 

II aclcriologival studies corKt’ming the ecoh^ical and lufntlve 
disease control of natural plant-based treatment systems. 

W HORNbRT \{ ml incherband branklurt) l HA(ib NIK)Rl 
A MORU t and K M IDI 1 

korrt sfunuirn: Ahnuwrt 1994 41,Nn0 J S40 1 545 nn (»ei man 
1 nglish summary i 

A group ol ^ plant based sewage treatment systems of varying 
characteristics vvas selected lot a detailed evaluation of their hacic 
uologujl elimination performance The plants could he classified 
into planted soil filters mutn stage filler beds and rtxH ihon 
rontal flow' systems Hie plants which incorporated sandy soils 
achieved a greater ck*gree ot reduc non m sewage related i»tganisrns 
than those with siltv or clay sods stxh as {tx* rixu /one system A 
reduction ot 2 to * powers of ten m the concentration of the relevant 
organisms H u Vnt hia i oti total uXiform facial vtieptcxrxu and 
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^iljmvrwlitW ) could be thieved more reliably in pcrmeuhk sods or 
^ jts 4 hedt» tan tn thus* at k»w permeability Far the root /one s>stems. 
t xammed, ihc poor hydraulic conductivity and lack of actatHw went 
^ tit*} with a reduction at only 10 laid in the numbers of te kv aru 
^ptn' vim However, where the effluent *a& collected in a poll dung 
k M»r»d prior to discharge. the bacterial quality of the pond diluent wa* 
generally * omparahJc to that from the sand filters and planted sandy 
mv neds Appreciable reductions in the hactenal counts lor effluent 
from the hnn/ontal flow svstems were observed onlv when ponding 
at the surface and lateral fkm occurred Through the inter 
V ivm t( nghsh translation 140 pounds sterling valid for 
(.ermany 


q*-0421 

tVsign of system* for the treatment of municipal wastewaters 
ft nm Quebec using artificial wetland*. 

g Mill Ml VFfl es Consultants RSA Alma P („) ) and V 
M W I MS 

y (f ** i \ t 7 ti knujut m J( l / an l l W4 27, No 1 M nn 
I ah 1 nghsh summary i 

! 'v> jpplK Uion ol wetland plant treatment systems as a method id 
\ mn; municipal sewage in the Canadian environment is discussed 
i Mtss of published reports and previous expenerur with these 
i r<v in Canada the hrsl of which was installed in flJHfl ai 
m vm I! (»ni "* systems of this Kind are uiricntls in use in Quebec 
( na fwo alternative versions are distinguished namely (hose 
; tosmg honsontal vtih surface iHSSf flow usually wulunbcMvi 
* v a s< when organic loading tales are idativclv low and those 
y , low r. wan) percolation usually through coarse sand or gravel 
1 a ( »jr men suited to modcrau.lv high organic loading* and mas 
•. b ms' »Med as a preliminary stage in line with an HSS system 
» <’ murine adequate irmm at of (oar sc parlu ulate solids amt 

< i’ «i n the liquid Dcncral tfew options arc provided for |la 
! w r i f hi, beds togeihei with I In inlet and outlet pipework and 
*m fhe v la lion ol tlx* number ol stages ami live si/e o! the beds 
;* n k u* on th( hydraulic loading rale and ptvrnrability of the tied 
d J ,rc presented itnglish translation pounds sterling 
i t v ,x,i ^ i Canada 


m-mi: 

Ihmcnshmul design of sewage sludge facilities with reference 
to various dewatering and disposal options. 

' Bi Ifl (Abwassrr V rrband Saar Saarbrutkeni H l) It M> 

< ! vv \y ACiN’FR 

M w < lifiiA IW4 45, No 4 1^ 16 and 75 27 (in CVmum 
fh MMtMutn id the most e* ofnimu solutuvn lor Ihc installation of 
oudge dor age facilities at sewage treatment plants is examined in 
' tv ‘ of cvpt'ncrxe Ffic ne(ewarv storage volume depends on j 

'“ n (>l tektofs tm hiding the s/didv tontent thr rate of sludgt 

rnshviHir. fie ultimate dispc*s,»l mcth<Kl and the fvosvjhdiiv of 
> ^»ng available storage vapautv at a nearhv sue In irrUin saves 
dewatering equipment may substantially reduce (hr <os( ol 
,r e ig' while the use of mobile dewatering plant also chmmates the 
' cK ni of fixed dewatering equipment while offering Cionorrues 
ormevtion with the transpr»n of \k watered rather than liquid 
^ [ kigc Some of the empirical vomrlalmns and methcHls of costing 
TrvMed hv the A VS when comparing different methods on economic 
^roundv are rev icwed based on a standard sludge proxfuctum rate of 
M P ^t^dge m>1k1v per person d (Lnghsh translation 2)0 pounds 

*wrrlmft vahd for (iernwny 


V5-<k4I>* 

Rfleeu )tin of «ucce«*fyd *lu<ftgr tmtmnH and 4i%pn**\ 

D W BLACK iSevern I rent NAi*ter 1 bit 
HYDHOTt W Ct*U*Hi*r Mtem ferrr i MoriftiU 
hunt*. Voiunw I, HWMk MS iHI tin fjigU*h) 
flit nature of ilw sewage sludge col leu am treatment and duqxiwsttl 
iKtndies earned out b\ the Sevrni Hem Waiter and sewerage 
undertaking is reviewed During the last 2d years substantial nn 
pruvemems have Iwn made to all avpeus of the sludge fvamflmg 
operation At the adlcUum stage a target of b (vr vein solid* has 
been set tor the dodge .u die point of ongm firiyii to itanspon u» 
ventral tieatmemicrarrs Itveheaimeui involves 2 Mage mrvn 
phdu anaerobic digestion and ctunpharnr with muumal stinagc 
jwruxfs bdiHc afiplkaflon to land Around bH pci cent of the total o 
applied dually hv Umfsf'teadmg the remaining M pn cent being 
mechanualls dewatered hv tentrdugal or Idtti press methixfs Half 
of ihc resulting slmlgc taki r us mcrauxl ami the rrmamdri i'* used 
etihei lor land treatment op landfilling V amnn techniques have also 
fnen dcvtstxi tot mitigating the adverse elite is of sludge sjwrcKlutg 
and low level applicant or miedioti systems rue employed to 
clmnnale wtndhorne drift Ihrsrruly thr gieatlv inlinrd levels of 
metal *onuinmatiou mean tftat tht metal auitrni ol sludges is no 
longn live bnmtng (actor for the rate of application wlmh is now 
conttulied bv the mitnent levels ivpt'uaHv nitrogen appln atu>n 
rates l ,k. 

W*MU* 

I br but Ik for reducing the volume itf mimic ipa! new Mgr 
sludge*: example* from three major European cifirn: Am*lrr- 
dam - Nuremberg /.urich 

) V i HAHKII k ifluvs A (» H-I^l hwu/erUndk 

//) / >K< f ft l/* UJ ( itihujw Mtru\ iftttr / / tin MttruulU 

ftatut \ olume 2 1VM4, 4 I4d < m t inn ft) 

1 Vir tneMUal'le roe in the qu.mime* of uewage sludge guuuated bv 
munis i pa I Ik almcnt filaiits is dtsi nssrd as,« pu lunnurv to a dew np 
(ion of t major sludge dry mg msiallatioiis \n the i ities of Amsterdam 
(under t onvirm turn < Nur< inbrig (.it llw stall up Magi > and /uikh 
i in ofmation oiu t I Wm Ml thrw an dt signt J n m.usi th< 

sohjs v onlent to a Jew i *d no jh i * nil by 2 Mage uuiifu 1 diving 
using thr poxes* dru loped hv Ifu Swiss fnm ol Buys A fi Bol)i 
a tgrv utilise surlai < t ora at t jn in t sm s thi f r si N rng of tfu Ihm film 
.irupcij surface i>|X (DAS dfvrn and the second ctnnpnsmg a 
rofutmg piiddlr drvi» tR(>\ A(“M>b! 1 equipped wnh a scries of 
hollow disc s heated on thr intmoi 1 vpu <if design and (xoformamc 
data arc given in respect of c.m h of tfic sc large m air pl.inb logcdw'r 
with the vahous outhu for Iht dried sludge Where phosphorus 
removal pox ewes arc an integral pari of thr sewage tn atmenl phtnl 
the dried siudgr cortUtlts a suffuiem level of phosphorus to render 
u suitable tor use is a fcndi/cr The pmdix t bom ttvc /mu h drying 
plant is imported min the I K tor im i av a raw iimUtmI m fht^ 
manufai lure <rl artdu ra) frriitiKrs Furope 

95-0425 

( ompurison between dwiamb and iimtrrd perfoririatHe of 
mrvophiik and thermophilic anaenrbii sludge digrsler* 

I M Ai.ATIQl (Kuwait I ruvrisitv Safari A A fiADKHAH A 
M AKBAR antlM f HAMOLDA 
( hfftut ai 7/iginerruig Jtmmal IVi4 55, No ^ BMr 
A closed ioopconhot system was designed tor tiw arwrobre process 
that may ht' uvt*d for tfK digestion of wastewaters which are high tn 
suspended vobdv fdie rrwKkl for the ummd system is based »w 
measuring thr Miby irate c oner no anon using the COD method aruJ 
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considered 1 divhml vat table lypes lurriiudlid nufiipuhitod and 
disiurtuikr variable*) Suhmrate tom rru ration and mllurnt urm 
peratnrr war thr distur iu<c variables sew jgc sludge influent r-tlr 
and Fpeufk beat addition rate represented ibt manipulated variables 
♦mil the effluent substrate concentration and I hr digestion tempera 
Hire were thr controlled variables Kuwait 


*5-042* 

lilt* simplicity of iludgr diction. 

K ('III KK> (I mironuKOUl ( onstruenon I id , 

Hmc'di tin to f rrtfimrnf DM4 37, Nit ‘I 4b 
Adv aniagrs of the aiMctuhK Judge digestion pnw r-v are identified 
I hr pH* ess »s briefly described ami possible fuluic improvcvm ut% 
t nn'.uJerril I ,K- 


NK IM27 

Municipal sludge properties and flocculation behaviour 

A Ml MMI 11 fl Anh ilt/kothr n I H Vr ifahiens mid 
l mweluahmk kothnn .unit* AV 
ft ftniimn Sijmmium l*M4 31, Nob Ml h* I 
fhe problems ,iwu nurd with npiimi/mg slodyr conditioning wiih 
[Milvmc’Mi Mrs vulalton ageuu wen examined wirh an arrangement 
i onsistmi* ol i sedimentation nmi «idcu carmta and a computer 
Phntugiaphu mt .isuiernrnts enabled dui i to Is obtained on (he 
tiling seine itv Mm densitv shape latiui imJ the Ri \ noUls number 
1 his data is valuable m (hai it teller ts changes in the Mowulakd 
syslern Jut lt» rnngv input t h mprs oi bv im leased polymet dosing 
In ulstiIH mi i hangc > in the thk k ruing ot devs aiming projH’Mirs ol Mu 
dm s may be examined w uh llnirrangemeni (fi rmttm 


*5-042* 

Implementation of peal-based treatment systems for on site 
treatment of domesfit sewage in Quebec state of the url Pari 
one - Premier's rspeneiu e 

I* I Al HO I (( entu d« re* hen hi Pierian et Diemu i f c t ti I 1< s 
Kn leie du l oup) 

Nr u n< t \ ft 1 u htthjiu \ tin I f an MW 1 27, So 1 NN b I mi 

I reruh 1 npbsh summuis i 

Sour IJXK the lorn ol 1'ieinit r Intrrpnsrv ( AN I id has been 
i undiii ting Iriah mi the use ol pr tl b ued hrotdiris Im the in mneni 
ol sewagt ol domestic oi municipal onrm Hu o salts ol iIku 
expeiontntal proet inline consumin' id tin laborafotv stage iht 
initial development stage P>H8 DMni and the pdor phru stage 
i Pint) no irv lowed md du pnmipil Iralun» id the bis! 

guienihon design me outlined I his composed a proircatinom stage 
umiu! a conventional sepm tank followed h\ ihe hinhliration stage 
which wav composed ol ' \\ at biter Kub uran^cd m parallel 
Dimension d design details loading tales and pH rburnaine data l(*r 
(ho s\s(ern ate iep**rtcd both tm icsidentni and inurnupal sew aye 
ireatmenl hollow my these ihe design ol several srv«»tul yenciatmn 
vssiems as demnnsu.itntn plants t DM2 is outlined whuhaiv 
siml lot lainth Ernies o( up to b testdeniv and a Imihn * Vd 
yeueiaitonl pavkaped slesi^n o piopnsed as a lotmnmul venture 
reyislemt tmdn thi bade name ol l odlu lhis urm is designed to 
operate without a pomp and is suitable lot use m remote It* ations 

II was ilue to beeome as ad able on iht market I mm Sprmy DM 4 l see 
aNu lollowmy abMraeH fl nchvh ti mslatton 7^ poutnls sterling 
valid for IWM f unudM 


95-fW29 

Impkmtniilioi) of peatd>»Md treatment systems for oo-fitt 
treatment of domestic sewage in (Quebec: state of the art Part 
two - Hydro'Qufh« ,, i experience. 

S< ism n ft frt tonqurs dt I Lau SVM4 27, No 1, ^S-56 and f*l t>4 

< in hrrni h hnyjivh summary * 

Hascd on the resuhs of earlier studies, in partitulw those of the 
Premier Gump of Vkoil rivet, D , die firm of Hydro Qucbes has 
tie v eloped 1 generations ot mnduluf, peal-based biofdiratnm systems 
for Uniting thr sewage generated at us own hydoM-Ieune plants iind 
tficir sLiprwirtmg f t k dilit’s Hie < susccssise designs are outhfied, the 
first generation ho up for seasonal use al 2 isolated Jr* ations and 
with flowrates in the range I 2 to !H mf jier d 1 fw second generation 
i DMl DMH tunsiMedof 2 permanent installations at 2 power station 
sitrs anddillered slightlv m their lietatl design the ImaielMucnt was 
diu hargnl hr stream t Mannouagan nve*, in both uses Hiese plants 
n moved Kh fxo inn of the BOD* and U7 pt'f < ent of ^usprmded solids 
on jvuugt duiing blitauon tfmmgh Ihv upper bO an layer of peal 
\ third gener.ition plant was designed lor use at the Hull \u \ power 
station on (he l hitaou.us river and in< hided an upper geotexttie filter 
layer situated above the peat filler bed and w.is provided with a J<>w 
pressure peitoraied pifx* dislnbntoi for ensuring an even spread of 
the septk tank elllucui it fhe IhmJ ol the filter It was designed web 
a reitangnlui auss seition for ai’ infiliution tale ol 4^0 Itirts 
m2 d No peitoimana dat.i are available tsce also poxedtag ah 
siraiti (f nglish bam I mon INI pounds sierlmg v did tor D^D' 

< anada 


V5-IM3U 

On site treatment systems fur tomiiiiinih usi“ the situation ob¬ 
taining in yuehix 

! V Dl HI if \ II nviTonmenllm Mnnlri.d IMJ lrsD # 

Kt )Y 

Si u m m * t fr hnu/ur \ ih l f i/u D^M 27, Vo I 7 4 Mon 
f n m h I uelivh summary > 

f <u viuniTHimlu s w hen no w'weraet ik iwork i s uaiiabU some lot m 
ol ihernafive sewage in mneni sysiem is dv suable usu ills id fhr 
a plK i.iid ts (x o i method ol serving welt dt lined groups o' 
households or singh dwellings No lar alleritton has been pi uk ipaJIv 
viuuetfied vviih on site ireatmenl systems for single oi verv small 
v Iusicts id tiouses hut births r mieirsl has tx't n aroused in the design 
of vommuiuts s\stuns and (hi bu tor s eovernme the design ol these 
air reviewed f he ihouc of die rnosi appropriate ssstem desiL’ii is 
based on a knowledge ol iht wasle water Mow rale and the site 
vliaravlensiiis umlandw itei ia)>lel I lx* simplest type involves the 
uscol mtiltration ireikhcs fxxls or rmnmds where llu* site vondiiiuns 
arc favourahle and a numm,u depth of ‘Ml on of uvts.itur.iicd sod 
must he ensured beneath the distnhuioi pipev In other v,ises inter 
mutent Idlers mas Iv used ol varying design allhough thev gewrate 
ellluem whnh must tv dispwed of via suitably iksigned drainage 
bolds in all vases their must hr provision for ptthmtnarv digestion 
m a sept'c tank, the entranve 5o wtmh must N* Ivlow ihe tank water 
level and smuted htdow ground Ihe cMiuent must also be uuneved 
to ihe vhs(Hssai site by a pressure pipeline whivh emuies undorm 
di strihutmn joins the w hole ot (he percolation bed \ anous physical 
configurations for these systems are illustrated and a decision tree 
is presented as a wav of selecting (he most appropriate tv pc ol system 
(Lnghsh translation 2NN pnimi sterling valid toi DMS) 1 a nVidia 
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I hrrct and indirrcl wMar re-us* 

i t WlS^lUHOH fMakofm IVme lik NX hite Pbmv N 'i 

{ S X 

\\ r * \iA$nn J g ^4 12 . Vo I * IK ^ MR ^ s 
v, tnM* r iMtk«naf oven tew based on national reports in presented on 
Mutt imiirrU w awt re use Pro win on wain icsouhcs mou 
somsefli * istewAter dmharpr requirements ok) adsaiv.es >n water 
rr i \w irtfrnokip^ were Mimul&lmg mu easing water ft use indues ' 
- tor Mien involved discharging tn aled vcw agi dllnc ms mionvc^ 
u which raw* water was subsequent K abstmied tin poUblt 
uppt ts Mvmiii'cU wastewater treated to high standards *l(» itM 
»i v m 4 ,m aquifers i>uvtf re use involved tnrating m w uttc effluent ts 
potable w mdards V waterworks liltcr b*K kwavh water mil sludge 
>f *vtj Hants i outrf K* ret >*. led t f rated dnmev'u w asiew nc r touM 
'v us'd lot non p<Kahie purposes m agriculture industry mdruret 
ua Most warn re use npinukr larnr Horn the I S \ where 

* si IcMhV rrvem h wav m progress the mnsuommoi n use had 

j j**htbie m order to release high qu i!u\ w net Im pot ihk 

[ ,<p* m InlrrnalkMuil 

SK 04M* 

\trru ultural u I Mi/a I inn of sludges and production iff biomass 
transfer of truer nw Uls due lo the leaching rfled of rainfall 

HI M IH )|\< i f \ \ fmmthk > I ( ll\HI Ml s J 
Hi W Ik \ M> I) M VKIUN ! i RO/I PUtROMN md R 
m \R(,Kt| \ 

* } ifu If i ■*/ w / 1 >/ ( qm \f r u i h 111 r i I u i \f r \ tiih \ * h 

1 ^ 4 , > *n I u in t I nghsh mint tr\ 

i !»r s md iuHomnis i vpcnuu ni a<r rtnd MiUnd*U 

\t m of li 111111,1, o| u kc met i n Hum sh Jyi H\ r onl ill 
n „ nf< mm uk 1 a’( ij’pti itiuru !< s *iK n thi Mrc m\ mu ti 
i m ft (**>) u! pn itioiin^ r <pu* iru i:t iwtli SimI m v mu 

* 1 { Mk l v Ift mA e ,i\ s< Ii rrj sun ill 1 ,lUu vUiO| s * 

ib i It* iKn ifnr\ m »rtU i * i usi ss the s if itwln\ o ill mm 1 

n hili^itmn of r r »4. r nutils n »ln pirn I Kitty, w ill r In 

1 (t rv'r ni ot i i him tlvie to k t 1 r m« w * li (s rn hk d if) ihs 

ti * th is. utihut ek miru m)s/i 1 s iis. r >pt*t i J !i mi I ti i mi 
i h s, ii.il i viimil ihu*) r up rum nf w u fxi 'unm d m who t 
u ' l i pu mi* m * hi t iTuihi* t in \\ Hnin ilu 

I *i M * 1 l hums ps i h l VI i n| slmJ^H ul J \ J f*u u lit snluh 
* m t fit ri nf w is suhii s *t d if piss J Hum i! i uridoi m i iU 
* s 11 1 u irs irjfui d run! dl n "‘‘O urn p< t t »i Mk 
i‘ a is Mm m p isvs * Thr m^ti . vi u olumru \i m rn md < ft 
i i * M (hr Ic i 1 hi Mid rr iIm slHMk'tnmiu Mm u* u! 
i*! v rii rsM !•* i>t i mhimm r it s I’lulu mu s nlmnim 
fM to mu in uni ic ist ^ raiur 

Vwajje dndKen and afforestation m the Mediterranean ion- 
ltd 

'd M ( M H. I r IN S'H Mi sfu < un sk f f r< vt ns. fs 

^ * m u.m ox rsi dc 11 Rc i H>n I”' u no \u * n s i m t t km* 1 

’ R f Ml \ \ \\< \H 

( j f \Urn i i r n r » f <jh it \ f it it V fit 

1 Mty 4 ^4 nn I r» nshi 

r tr to vi ir period nf t uprnrtvrnie s oru s rinnir *hr uvi ul 
* *v d idri * an j rmrth \l nl * oridioomhk? trxi j, nh nx mp fhs v due 

,Kfv ' t nu is followirty (1 Tk v ik sumf m m of (he if it* < cover hv }<*n s* 

t it * hr Mffhirrr im in trvion art vumm mmJ The tppiOiKh 
" HK> *d n M»ni v jfioiu rites ol ippUc it<on of Mmlpr* prt'tou^!\ 
> w H u s* tr> different! c \lrr>» ^ on tn »' pi tniHijM of vever A f/f s 


sptK its tmiigenou^ h* the Mediterfanejui dihtrut while montiornty* 
their Hteci m Mir\ual anxi r itc lo^rthei with itwr ijiotlrh of 

ihe pcrooijHe and the propemo of the sot I Both raw »nd anacrtvhi 
c.illv difftvtrsd siudpev were rmpUncd follow m$y a variet' of view a 
tenrty and Mahdt/afton oral met k.n dr several numhiadtom are 
summoKed M\i the ri mh\ jwsmtrd showing the rc\ptm%t of dd 
Hu nt spec irs sow of whnh r\l»ihnrd and oihct ne^amc 

IC 4 UHHH to the itu sMpot iiwMt »v( sludjje tn i»uVet to u turvr optimal 
|,o»*viih at*v»nc Urn sksued N|vruev u wav acHanta^eous to *lrla> iiu 
plituiifty tssr i vrai ioltoam^ iiw jpplualuHt of sludge amt to allow 
ihe JcncMupiurm o’ segetiirvr imj during ih< Mrtervemfig piftod 
th< muinul shxigt appliutioii i ue we governed m pad hv the 
e'leslvof leaching op Mk sod^iomnKvmn svstein hot lot therm dh 
condmonni sludges a rate of 400 totmes (n t ha ul vtudgt vduU was 
sslmissihfc although foi sviIki ivjxs oul\ 0 h> l VO toimes prt hi 
wsuddK uceptabie thitKt 

9MMM* 

liras v metals and sewugi sludge spreading 

V i i \N| t MS RI BAN 1 alxiiaUmt f entral di < fonts el 
i h iiAvn Bougiu nao 

UJ ( (i ijnt j u Wm u lilt 

t uir« t V i tunu 1W4, di^ 1 Mint nglivh i 

\m lx v o* Mu K h tv mill nt !/ nr ukM tK in o vs igv sludges Isdhos jug 

Mu )g* lpplu mori It* ddkunf »v|x o k sod u.ikarttrus lo.nm ni 
sands j mu pi formed with Mu aid of I in* trt l irtyHihif v omit it 
Issnnets ts ^itu Kid in Ifo **p<n ind jvistv v tolumn* imMsitung •'** 
Ms 100 tin m itu lahoMtoiv Ihi uHomiots lotumnswirr watered 
i\ vc ei k I v mitts il« with diioni/t d watci \\\ nnotmls i r»rtev|HM>ding 
i) i lie voUinu sM run wifvt rtt us uf oiudoiws Bifvolair v rmplt s 
vuir lollufrd it ri gv 1 if mirrs ds trnl analssed Im i lot d of H 
mt f dJu t h fTk fit I lire t dif fut m sliulgi is jx s v u v ifty utthc if h< iv v 
nuii’ oniiniwHi emplosid ongtiuKinp liomHit v< vs «gi Ourtimm 
j 1 mis I ir Xmfx.iM Nuns md As lit ft s the I ills t p of *m w mh 

v ilis hgi sit I huJft ri ptt t lUifig Hr fo pi * m nl of (lx lot d sludgs 

s h if put fo I r ins t \lui t) months imspuhs' of Ok sodotsludgr 
ivp Mu d» pile nl migi ihnn oiiht lx iwnxiil slid not < u t tl ** * m 
V| i i I u 1| i * n id ill 1 }i to Mu mils a lo 1 Kulgr uuf uul 
tn In Hr d hi mmol d ; itn i * illur Mu s« M s olmnn im uirnrl with 
oo i is Ith no. I ilu t u s iiul mt i ti c mu i nit Hums m Mu upp rnusst 
\ iv mdn in d ih H ssiitu < f hi is i»i< ( l nil prowfh mighi fx i ns isigs tl 
Mill IS months s if ipl» v ollt s imti and «hi dvsis oltlli toiiip<t*ihon 
*1 Mm ,x uni King wiiti tnltd in show mv ivrdrmt t*l natal 
I*rt4ikllir high Moddn ilux* o< Mm phvvtut c hi nut d luftw fpH 
fhtounihiwt (t in Imi oMu i t IH u I ramt 

«*M »4 *5* 

VS hat lies ahead for the agrii ullural uiill/xlion of u xdjjt* 
sludge"’ 

n ANDKI si ni Hi mi 1 m 

H I fWOjfi tr V*/ f rffotMt if/* Ml | # t f I I / tH \fut I ftlh \ ol 

nr*i * IWM. I^K Utlm f r/ in ft f nphsh nmmnv* 

Ih* d*Mh s il « f swigs Mudpt in I r mi i fH t mmollr d t)On ulinr il 
^pre idmpis hr u I Is t e s x w m! h i s is w ol Mx » v tst mg dopti*ul o(K<on 
irx) I hi h rr on nspo d t< lindhJiwhi h o < \ jm ctf d km onu mti 
I *r* i hv ih( s» if ?0f|? Tht ’ old kludge (hikIm* f ion in (vOr>( roots mm 
prt vt.if ojrv wity'hi md il prt m nt Xn ^ r tun ol dm in used u 
ipriuipure ihhouph onls » It h lion ol Mm mxumi vubx 11 »o 

delathd umfroU n girding iO ipplu iiion Nome of »hs t onvir.nnTv 
mHm 'mg fht uiih/afii *n *»l sludpt xcdtMU ail me luthtig Mm limn 
i?ty v Mm v w rrsjvrs» of fujvs metal umHiMs is < onl mg to ihc 
M-NiOp slipidmou ind Mx moo sfnnprnt \ ( Cxirdio iog> Mx / 
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SEWAGE 


with Owe difficulties due U> iH physical properties l reaimcnis dc 
*iigncd m render ft mcne readily acceptable include Umc treatment 
onnprnting and drying but further inducements are needed to en 
courage a greater extent ol agricultural utilization in the future The 
advantage* and di tad vantage* ,mr* laird with various form* ot 
kludge are prevented m a than indicating those plane* m f ranee 
where the different form* id treated nr partially dried sludge are 
produced with a view tn agricultural utilization Framt 


954M36* 

Multipurpose invtmlUition for beneficial agricultural utilization 
of sewage itfudg*x and vegetable waste at Kn#ue», F rench 
Riviera. 

M f’DCIH T (So*ie*e Biottxhn Marseille) and ( N['R\| 
HYDRO ft )P ^4 i t'lliHfUt Mu'ux merer / / ul* Mor\rtlh Vnf 
ume J 1994, 4^0 457 uri I rench I ngiixh summary i 
f he ulib/aUnn ol sewage sltulgr by i umpusting m i onjnnctmn with 
vegetable matin igreen plant residues) at the I mue* composting 
uaiion i* discussed In tlie area concerned along the Mcdilerr mean 
« oast there is iittlr opportunity for <fudge disposal by spreading onto 
cultivated soils in liquid form whereas bv a controlled admixture 
with vegetable waste followed by aeration and spreading in rhuk 
livers above a flatted Mom an aerobic decomposition process is 
promoted (assisted bv an r sir at lion fan) which enables loul odours 
to f>e eliminated Any liquid draining from the routine is collected 
and alter maturation for 4 6 months a produt t is obtained which is 
free from urulcMrabU bat term or odours and is readily spread onto 
cultivated soil I he product contains 5is per cent solid* with total 
nitrogen ol 2 4 per cent total phosphorus ol \ 5 per cent and total 
potassium of 0 7 per cent and rrlatnel) low level* ot lirasy metals 
Should there be an outlet lor sludge in the original form the loader 
and (hr agrn ullural true lor employed in the composting proc ess v in 
be used to load and tnnxpnrt the sludge to » nearby cultivated site 
Frame 


95-0437* 

( o-compoatlng of sewage sludges and park waste 

\ JOMlIKfOKVAl Name*) and h Mil AIM 
H) l)R< * t( H' 94 ( oUotjut Mtrtn t><rrtt I I an ifur\ti!lt Vol 
ume 2 1994, a* 7 2 4H0 tin 1 icnc h i uglish surnm try 1 
The operation ol thr Arc en ( u (K.mihnw ) project form compost 
mg of sewage sludge with park and garden refuse from die citv of 
Naim* (population MHI 1MNI) is describe d I he opri.titnn was * arc 
fully planned to r iiMirr th it an acceplibk produce suitable lor use' 
is i soil umdihimei w as obtained bv tpplvmgetleUive controls to 
the c omfvostmg piocess pnnnpallv the preliminary c ombinatum ol 
the plant tctiise with it* high content ot hgnovcllulusc ioentourage 
mu robial attack md .KimiMure with sewage sludge m provide a 
relatively homogeneous permeable mass with a arbondmrogen 
latio adapted to the action of the neiessirv micro organisms lht 
composted mas* was stored under cover lor several months as part 
ot a maturing process and was s< rrened prior tons* An an extras lion 
system w a* fitted to (he c ornposi storage building to prevent unpleas 
ant odours Irom escaping to the surroundings the project handles 
arc Kind b700 tonnes ol sludge per year thr optimal moisture content 
tut compost mg being 20 percent while 1 OOUO tonnes ol plant debus 
per vrar was utilized this being *uhie<tcd to a ligneous inspection 
and selection process to eliminate foreign matter before use 
France 


95-0438* 

Incineration of sludge in a fluMiiwd bed furnace. 

J JARGS/fOTV ( ourbcvoiei 

HYDRO! OP W (ol toque Murat %eier I !mu Marwttte Vol¬ 
ume 2 1994,46b 479 i in Frenchl 

The ad v am age* ot using modern sludge numerators of the fluidi/cd 
bed type for the disposal of sewage sludge from large municipal 
sewage works are emphasized in view of die latest improvement* in 
design and control svvierm The design of the furnace is discussed 
consisting of 3 principal parts name I v the air intake manifold the 
hearth on which is supported a bed ot sand maintained at 750C and 
the combustion chamber Methods for c ontrolfing the feed rate a* a 
function of the condition* mode the turmue arc described die 
centralized control system being the u\l package from \ nkogawa 
Other important considerations involving the composition ot the 
exhaust gases and the scrubbing treatment* essential to reduce at 
mosphenc emissions w ithin permissible limits are also discussed as 
are the fair ot heavy rneials and the variation m heavy meteUontcnl* 
tor sewage* from sewage treatment plants with different rated ca 
polities For thr majority ut rneials their concentration increases with 
the sizr ol thr plant owing u the contribution from industrial or other 
non domestic sources Frame 


95-0439 

Hearth of the matter 

Hd/o >( f m tnmmrnt fnt< rnational IW J 1, No tit 2JK and *0 
P\ roly sis me meratioti»starsed air <. ombustron) ot vow ige and indus 
dial sludges could offer improved combustion reduced Mur gas 
volume lower dust carry over levels md increased lhrnn d eflr 
t tency I hr M SA process uses the traditional Nichols Hrrrrsholf 
multiple hearth furnace with the ii Mil ion o' 2 ducts equipped with 
slide gates and inunpor ition ol several inlets fm combustion nr 
Process operation tnd pc rtormarne ts disc ussed i ormnert ul appli 
cations ot the process arc drsi nbrd fhe robust tnc mention conch 
lions provided c isirr process *ct up and operation furnace 
lemprialurrs could also be ir idsly comioltcd to prevent simering 
Belgium 

95-0440 

Supercriticul water oxidation - the final solution for the de¬ 
struction of Kewage sludge 

Borer it Wusff f/eurmenr I9U4 37, No M md 42 
Designed i tlarm less combustion system Super< nfical VN iterOxi 
datum t SC WOt process i* bneMv described Oper Hum of a pi ml m 
(lermans lor the treatment ol pharma* emu d wastes containing up 
to 40 UN) rng l OD per lure is reported fhockicts of the prevess 
in* link c.jtNmi dioxide w urr sulphate phosphite nitrogen and 
insoluble metal oxide* Oxidation rate* m supercritual water arc 
[ istcr than under suKotwaJ conditions and oxidation pro*reded 
1 1 most to completion Automatic control system* lor hell presses are 
brief I v considered l .k 


9541441 

1 renting a million ttnui of xiudge 

Viufcf VVov/e fttaimrnt I9U4 37, No 9 \K 
fk'sign and construction of the Coleshill »Severn Trent Vi alert 
sewage sludge incineration works is hricfi> described When fully 
opei aurmal in I99S the works wall have tfic capac its to treat 5 tonnes 
dry solids per h using 2 f luiflo Muiclizt\j bed me incraior* Treatment 
o’ tumes and sludge wastes are considered 1 .k 
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INDUSTRIAL EFFLUENTS 

<«* Atwtracti W-M21, 954*02*, 95*0440 
*5-0442 

IVrvaporalk»f) urcttnofcig?: fund amen lal* and environmental 
appHaiUam. 

f A H \RBf*R iM«w\hs.i l clanc^c l orp Ouflotie Sc » and H 

n Mil UK 

( nrmt. »j / ngmerrutg 19**4 101. No 9 Kh 00 
fnvdfwir,«iw !cihnologv hod Ttvcnih been adapted in remote 
,ria! it organic compounds <V<X ? Iriwi wastrwaim Mcmbuwv 
k<“fr Hpaillv polwner o>mpinito IVrliurrurke varied depending 
- the xtwmhd) properties o( the feed stream and the membrane s 
, SnaUrnUKV R*r development of spiral wound modules provided 
/ • „pi os e merit to pen apoution tec hnolngv C aw- studies dluwiate 
hr. im ol |x rvaporaimn lot remov mg moths I nhvl Krinru hen/rne 
rmJ t!uhkmrthvlent* Sphere high punts was required pmapon 
i,i i l oni * lx combined with convent tonal treatments wa b as 
t t \ iU i . ebon udso r ption anaerobic hiologn at treatment sir im 
n pf mg o' oxidation IVrv apoialum systems olfm 0 Acvibihtv hi 
»VU|M g .li U>S> 1 WUR* r Jingo ot p'OMUS kOndllU’MS lhl\ VS M 
kpu r u vpci \ic md r o\ to nuuit nu l .N 4. 

Purtfkaflon of industrial rfflurni usJnj» granular activated 
carbon and reactivation 

' H\Mf Kl IN ( K (l Mono unfit arbon Biussds 
* * u } A W fHi' Ju »rr I 00 j M.Nub h *• fv4 ] 

'ml (Hie * and d< sign on* idcra'ioro i oik » mine ai h\ ited « arhon 
1 jh s *. we no lot liquid l AUumo c ohlammakd with uigum 
uk* r* lJiwMisCiJ md itK huU in initial ism ssrnnii o’ the 
i iipt' ii isotherm loi thi , adion liquid pliaw svMcrti imdu i oi 
n j 1 Mi S anvils ulsutlxu ^\ien> »onhyutatioivs ari t.adahk 
> k)u v h^uJ Unis in sun*' nsoMny bods fivrd Kvls in parallel 
' > pi ow nsfMiulcd lx*d\ and iht si irr rcvir^od in terms of thru 
* »t nv llnieniies Kt at to atKui of thi granul it v arlson rrns lx 
i 1 'Mil itsuJa'ion n i uiui mulopk hearth lutnasis oi ruins 
h ' l i pern Imp the tjrhori exhaustion i it< md l hi wupht of 
7 ih, n nu mi mi \ irhnn t ouwikrihoi is i)m pis c n in harvdlin^ 

' dM nu mi h is lx 1 1 t shaUsH d mduithsn [>, u hndMImg 
1 h l on jiitMo its k ost md en tomruent d ifnfdk jt^on 

Kelgium 

^^Ok444 

Vltermilise slraiegir> fur rim*tine stnneent effluent guidelines 

A VS It Kf \| II 1)( K iK W nleiiln Im NashwlU linn 
d " • N it tt i 4 1^94 2V, No K I 

fh fuUrngrs in lht i hrniK al arni yx Uoi tiemuai imkiorn s uismg 
,,T sirmgr m ( Ijliif nt guidelines lor sohitile organn i afhon i V t K i 
Mli»rm imioiv arul pnnnis p-olfularvls art diw us'ed I or \ C K Uh 
hi**«k gr hiahiliis and the arrunint slnppcxJ in acration plains <ou)d 
^ tau i change if' equipment d Joss in the almosplKrt needed to lx 

f * ' *'sd f( mpcrarurrs above *> H irnded to i «>usc poor aitiv *kd 
> ^ihnirntdlinn Hus h vj to he bahmvcd \*uh prmntv fxdlut ml 
m o i H h vs as lasnmed bs high trmperaUiies and high sludgf 
Noiuhk mjirnhial prodiiih uhuh were nor bnxk'gr^bhlclould 
r v powhived remlering effluents tm» w bltration through pranular 
t arh<>n often Ibr 7 imm prasOti! snhit«»n fiooii’s to 
h v m »k »t(on < ould lx* alleviated bv .xtdmg pirn tiered octivaifd tart* 
^ 1 hi rewiiual hani orgaim malenaK remaining in ihs se mduvuial 


effluents often meam ih# the 1 t"K> v oikentratu>n was Hi *0 umes 
\hM oi ilv BUR I SA 

M4M45 

Im (on tnHorndni Ntrfeis pnt4uctkm durins ftiNnsdlf inner*- 
Wt fermentation of farms art! manure, 

H SAKMhVlKA tBaliuks I’tmmus Okuixjui * 
tUnft 7r't hw,dr«e\ HXU 49. No I P ? t 

Thi kausrv ol tx>n umforrmiv in vear round Noguv pmdikium mikjl 
measures fix mimtnmng these Aik tjUiotis m flx* n Ansitinmf HKf 
h inter periods wm* esununed tot taimsard nurmre that fer 
merited in autighs digesters for a Wd perkxi In gern’rai me fadofs 
that aflr* l hmgav pOKiuuuvn fall mto gmups frutors tfut 

au itwfcpenvkni id the oiicrafumni umditions fautxs that mas hr 
afletted bv the operation <(un*hnons ami seiorutnrs lauofs suih av 
lersl 4 |imIuv bedding sjuahtv and ipiantit) ami tUAmiir removal 
let Imokigv l>x* annual biogas pnxkiKinm i ate vs ns 0 d rn ^ per large 
ainmil umi d with * ddletem protkklmn levels Ixruig apparent 
dunnv the summer transitional attd vsmtrt |x*iuxis Rtffmb- 

In 

954>44fv 

Head spar i' anuHsis of maliKloicHis lomfMHilHU from sniw 
wnstewairr under arrohh tr raimeni 

\ t III N iBnnsh t olumbwi I iiivcmiv \aiuovi\rti V M 1 1AO 
md h \ 111 

lih>n wiufr t /rthno/ogi I 044 49, No I H * S~ 

St iiu huulsp a r sampling md pas i hromaiogiaphv vacii rmplo>rd 
to mr rsmr the volahk latis .u idv A I A i present as phenol p k rx^wvl 
imkdc md skatiile > Pie aeration pnxedme .ivlopted mvolv<’d 
nnuoijs ,k ntiou lor th ihisUouv an au opted method lot rnliK mg 
oi ( hmmahng mtoui I hr Uiiom Uographii aualvsisvs \k v.imed out 
■ a a Hi v* h tt B ii i aid I 'd'h \ atrlornauv hradspai t vaitiplu attav bed 
•o i He u leu Ihi kard p n i hiornaiopiaph eipopm d with a flame 
loHoatinn di ti < im I ndei 11 m actahon tondHumiv fs.nnmril the 
\l A vvco ill decided ilovsn to » /iio den (table fomeiitraiion 
ilthouph tmkik m as not d< iiMol t Mniiln 

9^dU47 

Poultrv litter and manure lofilrihutimii to niirulr Iriuhlng 
Ihnnigh the vwdosi* /one 

P 1 \ R \ MS i \t V ,mwo I m \ ♦ t * its I .n rtn v i h> I T ( 

IIXNll 1 D k I OVs Nkns h 1 NIC HOI N I> H Vi)\\ tml 

II l) S( ltd 

Snii S, urn t So ,efi *f Am* i h tt J'unuii fliht 5H, No i 1 ^iNfi 
i Ml 

1 qx r mu ni il pli (s piano \\ witli t ii! k m ui and rmatumt nird with 
o Tisiomrti rs vm tion i up K wrnrierv at #ml ami 1 ?(U rn de|Khs md 
pe mu rojv sinif u iv u tyt l i m v. t rt ir< ati d in vuinmrf wah fxudtTs 
Austin \pplu<»flon of jxvultrv htkr at fairs of Ml Mg fxu ha HI MM 
jrrd Mg pf*r h.\ ami nl fvonldv nvanurf al P ^ Mg fwrt ha fl’MJtfl 
n suited j t\ wu iti nitfogt n > oo4 run jlmns oi uf> io H /4 rind 1" mg 
(x f mu m*v|k\ ii k f Iv at the Ph>im ih^pth In H Ifl plots that 

rumed n additional 4 s Mg jv» i ha (vuitirs I run thur lotlowing 

summer and PM^fl plots th.n forunl an addtliontd ^ H Mg fxn ha 
(>oulltv m.mnrt mtiati nurogn. * r *m ernrationk were lew than t mg 
jx i tufi it r>fl aud I m iir pdn sstucb vs o belovs live Arkansas 
drinking ^ ucr vnndinJ i Ifl mg pi*r htrt at 1 *fl i rn) Ail treatrnrrits 
'cadk’d >n im mmm 1 nar Hr iiilmg# r» t f*m rnirahons in rhe v^vse 
/»vrx during winter wlvenurnsistern tkvwnvsani water movinrent was 
observed Nitrati nurogen k.« hmg uonid mmimi/rd b\ applying 
pmltrs waste inhiu spring of virnmn arwibv follow mg rhe maximal 
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recommended application fair f11.2 Mg Inter per lui year; with <t 
single split application ILN.A, 

V5 4V44* 

Nutrient runoff from pasture lifter incorporation of poultry tit¬ 
ter or inorganic fertilizer. 

I) J NK HOI \ t Arkansas I 'ruvmitv I uyeuevdlo > 1 ( 

DAM! I anil f) R i l)W ARDS 

Stnl V m w * Soi at\ t/f 4/ru'rif a bmmat I *^>4 5H, No 4 l 22 4 
J22H 

Pasture pints ol ( aptiru silt loam seal with 5 per cent slopes were 
treated with poultry litrcr 14 5 Mg (>cr h#o or inorganic fertilizer 
(equivalent to 21H kg nitrogen and K7 kg phonphnms f«*r hiu which 
were surface applied or mtorporatril to a depth of 2 ' c m by rotary 
tillage Alin ’ d V) mrn per h simulated lainlall was applied to all 
plots to prodiii r 0 ^ h t nntmuous runoff Analysis of runoff samples 
showed thiit the hltrr application method had no sigmhc ant effri ( on 
mriofl t c ate nit t at ion and the mav loss of measured constituents 
Nutate nitrogen md total phosphorus c oru enlrations were Mgnifi 
atitlv highet Ironi inorganic Jcritli/n beatniniiv ■ 2 6 and Jo J mg 
pet lure respei t/velv I than Imm poultry litter toMtmems it 1 and 
\*i 4 mg pi i litre ics|*ct n vc Iv j No sigmfu ant m css loss dillernw.es 
were detr i ted fviwmi treatMtents tor total kjrlduht mitogen i f k\ j 
tin me xiicriii nitrogen total phnsphoms and phosphate phosphoius 
hut signtfu antis more nitrate mtjogen was lost (rom fertilizer treat 
merits Averaged mass losses ol tola! kjelduhl nitrogen md total 
phosphorus were 'H and l 7 kg per ha rrs|x*Uivi Iv which icprt* 
vented I \ and l d (xr cent cd applied nitrogen and phosphoius 
respectively Deeper tillage might reduce nmol! losses ol nutrients 
hut could h.itm pasture grasses Iv expensive to implement ind 
iricreave soil erosion I .VA. 

9<Mi449 

A comparison of ethanol and methane fermentation of enr 
rant- and sailtanu washing wastewater 

N A 111 AN AM HI >t I OS (Rail is I nt versils Rnmi 
/hoiromo i / c i /ino/ot ,\ IdOt 49, No l 0 t OS 
l mi ml md suit mu washing wastrwatns which tine a ptt of 
\ ** 4 ' ami I * 1 I S f>2 0 \ { inj ( t )|) p<*i litK w i te to He'd m i 
termeiiler at 4 U with nuiriems md commercial baker s yeast as an 
moc iilum tor 24 li the iv cr lge l l M 4 renun a I w as H4 jxt cent utter 
u single distillation and the average ethanol sudd w is 0 tss g per l t 
ol mlluent reducing sugars It is inliupated that an industrial scale 
ippluunou lot ihis process would hi* n onomic as computed vnih 
methane hrmentation and that approximate l\ 2 million hires <if 
rlhanol could tv obtained Mom waste wild poulticed m the tneek 
dried tiuit mdustrv C*reect' 

415-0450 

I mitmrnl of palm (41 mill effluent In upflow unarrolih filtni- 

thin. 

R ROKI A it MIS I \ md ( l \\ \NkS 

/< wno/ vf/ ( hi nth tJ It < h*ii tit «ev A /horn /mo/ngc 199 J 61, 

No ? Iftt |i») 

the loading w hu h i onsisted ol both diluted tint nndilined eltluenl 
was to ak\i m a laboratory sc de t 2 4 dm' working v nlumeWiliri lor 
a |virod ol 2 I S d at hydraulic detention periods carving hom 6 to I 
d and COD levels m the l I to I I 4 kg rvr in 4 d range Overall the 
substrate removal ef Ik mm v w is very htrh tup to*40 per eentt with 
virtually no suspended solids prrsent m the ir Iter cl fluent Typically 
the nvthane coru entration m the hmgjs was about 641 pc-r cent with 
the pnxtuc tinn rate ol the Hhhms being m ttv r tnge »>t 20 to 16* dm 4 


per d Daily hiogas pruduition varied Irum 0 6M to 0 "N dm3 per g 
of ( Ol) and rtuv be v tewed as an additional energy source for use 
in the palm oil mill There are *4 refeterxev l 

95-0451 

Anaerubk of mail whisky distilirry ped ale using up- 

flow amterohk dudge blanket rradors, 

) A S (iOODWIN/H enot Watt I niveisiis f dmburghi, and J 
B STf ART 

fiiorrKwn r /echrtcdogv IW4 49 t No I “*5 Hi 
Pot ale which is a )ic|uid waMo w as treaiCkJ ifi laboratory scale l ASH 
(upflow anaerobic slucigc blanket \ reactors mcvulated with anaero 
btc sludge and the biogas effluent COD el fluent volatile fatty acids 
pH ammonia phosphate and suspended solids were determined The 
performance data indicated that diluted pot afe is readily hiodegrad 
able using a l ASB while a reasonable ( OD removal rate mav be 
athirveci with undiluted pot ale l f is feasible that l \AR reactors 
mold be used to treat malt distillery efflunit ori an industrial scale 
ilthough there is evidence ol process mstabihtv *it higher loadings 
which would require longer detention pfrimls or higher levels ot 
alkalinity supplememahon l K 

95-0452 

bn/yrmOic removal nf selected aromatic cnnlamlnanls frmn 
wastewater by u fungal peroxidase TrcKn < ofmttus mm rr>thi us 
in batch reactors 

l A1 K ASSIM iVundsoi 1 nrcrsity Out i k ! lA'tlOR J 
AMflll I k HI W IK \ ami \ KISNA AS 

/ourniil i>l ( ht mu nl It i hnnh>v\ d HutU t htu »h»c v 61. 

\o : ru ih: 

[he * rtiKtic capability <d ( 'prints mn* tt>thru fxooidase and 
heave radish tHnuiduw* was cxinuntd ulufive to phr nol ? < hlo 
mphtnol t thlorophcnol 4 c hlorophenol 2 I dn hlompheno 1 and 
4 methvIphenoi in intnimi of the noma! i comjnmnd the* [ktom 
clasc and \ bulfer a the* appiupnalc fdl using hufrrtgcn |vroude Jo 
initiate the o ac lion I h«* mu robt il fxroMdasL c oinpared lav ourabty 
is an altemativc* to the luirsrradtsh en/vnu* altfioueh .man im 
rernov il was dependent on the lmouniollhc i Italy m added since the 
i at ilv st had u f indt htetirm ( unudu 

95-1M53 

C onsirieratmns in respect t»f the derivation of IwinhiHirly or 
hnlf-hmirlv interval monitoring values from the si-wage regis¬ 
ters based on annual mean values 

\V I I HKI R I Raver \(» I weikusern I VM Ik \KD and H 
S( I! At! Nf H 

k*rrt\pimJtn t/ni.^w r .U*)4 4I,N<^ ( > l H Ks | N)H md Kill' 
i m (icrman I nglish summary ) 

\ minis ctipulatums m ri*spc*ti ot direct disthuevs Iron) industrial 
pi ints all based on Para 7 > ol tfn* acr Resouraw M irnigement Act 
impose maxima Ini ihe pcdhhion loads which mav N' divhiiged 
during ,i sfx'c died time In mans t ases it is expected th it (he residua! 
pollution load must not exceed a certain tr utron of that com lined m 
the untreated wastewater Ihe problem ot monitoring compliance 
with Mich a i ritenort of treatment pcrtorrnarKc is discussed m view 
of ihe highly variable nature of wastewater composition md the 
numerous batch processes encountered m the chemua! industry 
I aced with these problems a new metbexi lor deriving monitoring 
values (ci: action and warning limits 1 Irorr. a time senes o! obverva 
lions is proposed and tllusiraied with oderence to measurement^ ol 
A OX concentrations in the discharge I rom 2 large chemical plants 
disc harerng to the lower Rhine’' V alues appropriate to 2 h or half hour 
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INIMSTRUI EFFLUENTS 


mmnH »n the measuring sequence atr ifcnglnh iraml* 

u w t Mi pound? ceding valid Inr 199M (iermam 

95-frlM 

\ti inhibftwwi *twlx of the effect of mm dvn on bk*»c tints of 
tnofltim. 

> t fl ( nut mud! 1 nivervn> Ohio H JIAM» and P 
BISHOP 

A j f r Vi tfm f *i Tn hnoh>$\ 19*M 20, No t *6* *“*2 
Iht mtr ration of 2 a/n dve compounds with bud uro gum \ m 
bMrerk conditions and the cflcu of die dvrs on hinhlm pnxessrs 
u rt >\rxng.^te*J TV compound? produced 2 different responses 
*f>rn pusem .it low concentrations stimulation ol the hinimss bv 
t f\mg ns an energy source canning tn increase in the respiration 
Tift and inhibition of biofrlro .icttvitv TV iota' orpinn removals 
Mi per cenh wax the same whether iht lives wui present o nor 
lough tht mlrirnu reaction rate .la lined wher vises wen iddeJ 
Pvt i v r \K14 w is removed from inuotv when prevent it an 
t rtti fion o< 2^ mg per lute AH n did m»t if feu biohlm. Irom 
u tors U i pnmarx vuhvtrdc ools but wa tout to bmhims trow 
t i. r it*, pres in (i s l> fed AR 14 ISA 

9* 

VrutrcdlMiUon of acid water In the ihemkul industry with 
limestone 

\ PPM XXIX C s»k Breton it rnd J V M SRI I 
0 it * S itru r A *094 29, No h 9* MU 

i hr nrtnr dizafion ol kid waters wph \ MuuIi/uHh* I ol limcsrnm 
i ir rvti^ urd in btub ind semi inntimimi ithornor? t> u tor to 
s' cmM ’hr i fluud i ont h t trik «, iln>n* uontll osiduion ind 
s i dr? l wiKMon* in tlu On I 4 mu ma ( imu w js i. d \ 
f i oi tui mnt o( ' mimik wo. ivasstr? lot lKuiim 
d / ion to ocvui with irori'lll rich vs ih i nl u dip hXVi m» 
k im Iron III md ilutiurnum slowed ihi r nc ol ru ult ili/ thon bs 
i M ^'iuks respcsnvris oirnpiiul with iron Hit Iht m dm non 
s js imk ! bv th< lormitiouol moiganis i ompk u \ ( omp hm! 
s 1 iO i Mithfu mu ilpoxoMs mutralt/ ilion with l mi 'tom was 
i oiillmivi ri qturt d no u turtle dosirq v rm dissolution 
•« ru 1 iN t pH m M lu nnk n tl v. is t is % to h tndlt ind stou 
South \fnca 

VS axle* ater treatment and integrated emirnnnienlal protre 
lion al ihc li VSf \t, in I udwigxhafen. t .cruunv 

1 I STROIMAW iH\Sf Akheneev IKhill I udwigsh dt n 
' VM lSBBOm 

d > \ irn < A /a/mo/ogv 19*J4 29 \o H ] <^ 

fh > p ir toon td i oolmg vs tier ind pox ew < I l)ui nis orimbuieti t * 
" ? num w istrw Her man jpcmenl u i luge hr mi. d tmtph x A 
xi mg w Her wav i ontmuoush monitored lor amiirmn ml* Ivfou 
i h ira UMiti Khiru riser I p to Mil million lure ni pro* e\s w nit r 
j * is trr iu d m oxidahon dm hr s w nh B< >f) ind ( Ut > reruns n 
dH md KH ptr wont rrspcilivclv A 2^1 litre pilot platti w n 
ofionuouvls operttrd rvn the same w r*u wairr t<» deiai ioxu i Mlu 
t n(% Mu mn/atmnol w hic prixhklmn imlervugs ts< ssrtermph i 
si/rfd M iu attention was to K given to transtcr ol pnHui juts 
'Xfwctn nx du f xamptrs ol w isle mimmi/atrori pon iples m 
i Uivtr >ted bv refererko to *h< produitior ol hsdros s lamuif m) 
l^slrfv os uk itsidaOou ol o n > k m prt t ipit iu<»o n? .j\ s melds 
non ol nitrogen in waste*aur md the * limmmmi ol < htnrin 
'J I a impounds from i wastewater ftermam 


9<^4C7 

1 iratment of high strength, and cntitphr* am) tmk rhemkal 
wa^trwater end of pipe he*! available leshnologs ‘ \% an tn* 
ptani cnntmt prr*gmmnw 

S HI 1 K3N iHen (mrton l insetvt\ ol die \egci J A 
BRi \M R A I I Ilf I md \ AMI l U>\ ICH 
Mmo V \m i A r i i hnoh ih 29, No S 221 2 1 

1 vso contrasting ipptisathes to thr tre itment ot a tompk \ , hertua# 1 
aaviewain limn in mduvtitd pi mt ettWnt« vsar twesstd bs 
Hand aul an dvsrs md ihr Mu muu toxu ns test An obi, bHxkgfa 
1 dton volatilization and sarNm aitvOfjsoim wm ixsrsved for r h ti 
mdmdud waste Xnanobk digestion followed hs seqm*m ingh«Uh 
« ti sated shiilgt with or wuhmH fx>wdnal.iiuv unU uhrm aeitf the 
most >iAi.essful poHcsvc. tm Ihr whole cllUiem T>u pritkipitl 
tkiorv ifflurnts were r\ immrd in del nl io isolair degtadable 
soUtik «u<1 [Hobiertutu lomjvmeniv v» th.d the Nilk ol the effluent 
* iwd S in ut d bv ottseutionil utiv iial shului pnxivses md the 
•non hlb til iv tins bv s (d pnm>xv is \t Onppnu 1 hr »p 
I in nh wish mbit hdlir.hnu n ind r i onunni t omp lit sous vsituld 
mx» n be fvossihlt Israel 


9X4M^M 

V ffa tv of n|H*i alton ukitditions on ads am ed t t mnmal in 
Ai tisated shidg« ssstems 

) I K W I X iMmikh It i him tl 1 him rots ( mu Inn^ t B \ 

WUldiHR K Mlhxt It Uhl V XNMMV 

\\ J a N f<M 4 X Js w « sv I^M 29, No " 1 h‘J io" 

I ktor ilk tins du a*ni|x» itinu md loinailiilmn <1 nsnluM 
ue mu m iht i fHut ui 1 1 ait 1 mini i il x i h Xiiti i im ,iinuul nv 
u no v*( i i v< slq in 1 n ijm m uq tak I u idui i ip min nl v 

I’ jx f inn w < < vs »( f w i i d hi iht *p< i on ids Imii d n suits 

0 gr sit d Mill iu 4 ( igt an »r* mip<»ft ltd I u toi A Inghu studgi 
igi Itd In ib< luniriitmi ol 1 r httottuih t imopiMmdv in (lit 
lllurnl lho«q h tin i Mlu id (()Di i mtd dmnsi du v irm Iht 
dm mon fd iht snr\ itiun pi iuh) if ruhtstlr dso irn|xirtanl 
High utunm ri rru i d w t otdv \ hu ulwhtf flu dmilmnoldu 

1 i ion pi is w i vtrmli 1 y fh d Ihr i n/s rrn u In dv w is ii dm rd 

i iht hidp si 11 kI I ul <»irtnan> 


tV(olorl/dtion of naUist a/o dves in transformation with 

f*\t Htft *rt$ iy i\ f Uli la 

I \ Ml I ( ! i t n v 11 n f i« Ituii i 
ft trt i >ut / f< *m »/ i MM l 49, \r I M 

f r tu/f tn a o luh a a i t i u t I It Mfi i oi d 1 It mi H k MV ik d 

U de< vdffu Irorn Kmuj u iv|i dri Ire dint til md vs i u td 10 

d< nlnn/ n i tiv i/o |\ u h a Knl h Nllll M n ll mil V 'KP 
\lkr h A mg mi nh it inn Mh IV H /* lun /I / urnmi Idw colour liorn 
da u i)u « Iht u t i ho dir i 'dot an uuubdmn f h tMoinn/i 

iiHinllu u no s vm n n l M ! O' 1 1 md HS fx r i id r< jx < nvt iv 

n>* rt u‘Is sujt \Mh d n dm me iht nitmj < n muh < nh du<n duj nol 
nh uv i tdixn rertv \ d < >»n il du high i/r dvt oih nirdmio 
f k imitii d ml d< a da t »lon» t nx*s d rnatunisui m < diM< n ut 
from th il ol f’hant n* tun h t fu \ unfutnmn ind m o fv dot to da 
slriii tor d liter (tiffii of tlx t hri nmpla nr i/ognaio t.iiwan 
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INDUSTRIAL EFFLUENTS 


Recycling of wactrwaterK from textile dyeing lifting triMMfkm 
membrane miration. 

( I NIELSON (Lnion I if(r««lion J\ Nafcvkiiv) 
filtration A Sr partition 1994 31, No 6, 59 i and 595 
\ nion Filtration has supplied a vmall wak pilot plant to a Danish 
(I)t* works using irui/mc nrul viriylvulphonr dyes plus the normal 
degreasing ami dyeing chemicals Typically die effluent stream 
contained 20 WJO mg < ’Of) per litre and a dvr load ol 7 B0 mg pen 
hue abei the dyeing pox tin Two spiral type runol dilation mem 
brunt* modules were iiu orporatrd in dm system since these have a 
high ( OF) and dyr retention tapubihty I rials were c arricd out across 
the TO in 90< range and the dvc retentions were ot the order ol 
OH 7 99 7 per cent Tor Mat me Blue, Red and VelUm dyes This 
ret Hlrru perTorniiiiu e has wmlied m the installation ol a tidlv auto 
main pilot plant with 6 spiral modules giving a total of Vi m2 ol 
membrane area tor the whole plant Denmark 

95-6461 

Experimental approaches for the characierl/aition of a nitrifl- 
iMtiori/denitrffUatioii prints on industrial wastewater. 

(, BOR f ONI IT M A Bologna) J StMIII < d RMIRl I R 
HI \N('HI and A IIU HI 

Bon rS, lew. t A /utou./ogv l<>94 29, \n 1 !?9 Mb 
I In teasihilitv ol the irmnv il ol mitogen horn a mixed textile and 
mnniMpal wjsfewatet w is investigated ai laboratory s* ale Textile 
irul municipal w isles wrte present m the ratio 4 I Treatment was 
i aincd out m l moddird I ud/uck Monger bench si ale units Vtie 
i h ifai lei i sin s ol the wastewater and pint, ess kinetic t oust .nils weie 
i valuated experimentally A long sludge age w is necessary loosei 
v. i mi.* die elicit of simik wastes*, itn compounds which were mhihi 
toiv to rumhi uhori arid in experimental uppmuc h like dial adopted 
was lire cssarv to arrive al in liable hill si ale design Italy 

95 0462 

Magnetic wastewater treatment in the I S chemical industry 

I I de Rt l V I K il nvim ig BV Nipnegcni 
ti/rodfon it S./>(OidioM 199 t 31, Nob OOVmdhO 7 
Hir I uvimag system is based on the pimuplr ol btu magneli/able 
magnetifr puriu Its adhcmig to ihe pollutants which ait thin rc 
moved bom du waste*am stre im with a magnet Ihis magnetite is 
then icuiveud and leiviled within the process \ magnetic lorn 
that is appmsimately 1000 times that ol the bni e ol gias Hv is usid 
in the system In a cast dmly the I inimag svstem vvas used lo treat 
vs aste vs alei i ontaimng * upper at i one enti it ion* ot bet w t en I 000 md 
1000 pph at a How rate ol I SO m * pet h < oppi r com t mi itnms Ik low 
'I) pph were obtained living the f rnmug system wnt easily met the 
I S IIU limit of 40 pph \n ails image ol this system is the 
i xlrntu ly low span lajunemems and the < omnia ihlv higher walct 
vi Uh dies Netherlunds 

95*0463" 

the situd) of high umcrntnithin surfactant wastewater treat¬ 
ment. 

\ JIN iSouth ( hma l diversity ol Technology (nung/hnu 1 and 
W MAO M N 

tl\ Hki tjl tp'Xi (idbyu# \fn ia yv tt r ( f tiu Vfi irutfit 
tnm\i Volume 2 1994, Mr* 520 tm i nglish* 

A process tor the decomposition ot high strength organic waste 
wains originating tiom a cosmetics I.Ktorv ami exhibiting severe 
foamlounabon together with at OD ranging bom IhOOOlo Mi,(X»0 
mg per htic was developed on the basis ol labor aims lists Hk basic 


constituent a synthetic detergent of dvc AMS type was not readily 
degradable but from the resides ol laboratory tests, a sequence 
UHTipmmg pH adjustment tlo* cuUuon with a spec ia! hydroxy Died 
polyacrylamide aud hydrolysis ami aerobic biological decompost 
turn giving a satisfactory rffluent quality, was devised Following 
this process the TOD was reduced to Ml mg per hire or less and 
the BOD to 60 mg per litre allowing discharge to the municipal 
sewer Chi nil 


95-0464 

Stud) of bmpilal waste waiter with reference to the Fretiburg 
I ni verst t v Clinic. 

S CiAKTISf R (UvdroioK iafxu txir Otcomxikologie und 
(icw asset sc hut/ GmbH Freiburg; 1 BRINK! R \ l Ml R 
WII l Ml NL) K M MMIRLR and! T)ASC INK 
ki>rtr\pondrn'Ah*a\\et 1094 41,NoM 1M8 1620 ami 1622 
1624 on l icrman T nghsh summary» 

In the context ot a irsearch pnum sponsorr'd by the I ederai Ministry 
ol the ! nvironriienl samples were ubbuned on 2t jkc ivionv bom 4 
dtfleruil wastewater gennating set nuns of the Irtihurg l inversitv 
t hrm I be samples were 2 ! h i omhtncJ samples m c.u h t asc and 
they ninetnauvi Irorn the medical department the kiu hens the laun 
dry and lihoratonrs I her c har ic tr r isiu s were determined md 
evaluated in vuw ot the maximal pcimiMed values spcctltpd tor 
indirect dischargers I i.im the results obtained to dak v Imu al cltlu 
eriiv Irequcntly ext redod tin* maxima tor AOX . ompounds ilthough 
the origin ol these substance* w is not mime«1iaiely detectable I rmn 
ii'sts u uh Inmmesicnr bat icna and lUtphnut r fc v idem e ol tnxu Us w as 
obtained lor \rvcral simples uni lor mie sample irnm euh ot * 
departments f medu al Kitchens u»d labor iimir s i iben wire uuiic i 
r n>ns (U mulagenu t\ hase.l on the \rm*s ksi ur vhmmosonial 
ibnormalthes I urther studies will me hide i hlmtne o r It ilogen con 
laming niedumes and d sinlmtams m older to t luu f etc the source 
ol the el.vaied V )X lOiuents I nghsh it insl thni. lun jmunds 
st.ilmg valid Ini IbuSj (.ermanv 


95-6465 

I rending of pharmaceutic it I water systems - a customer -ori¬ 
ented pi mess 

I) ( NIN< d R i Snuihkhm Be c% ham I'hatitnic euiu ab King ol 
Buis si i Pa i 

Mrr H ;»m# Wa/o I99i I I, No b IK md 20 21 
Ps as Ik a I adv k e o o! ten d on how to set up and ojk r ale a s v >ten; tor 
monitoring and remitting trends in the mu mhiologn al quality oj 
phatru.kcuilkal grade water 1 he hrsi essential is lo dehru who m 
the ladoiv needs io know what and wtiv Dus will determine the 
eflort spent on monitoring and gernuale a programme ot mamieriamt 
tor bit' several processes once the like h site* ot departures trorn the 
acceptable have been idem died The data collection element ol the 
system should be Mippleincnted hv mranmglul presematum to ihcist 
who will use them this mas entail Muorpoealtriu spcci.il teatures 
i such as alert mg a spetihe user to values wIikIi are approaching the 
limit ot tolcrarise tor hispartnulaf poxesst It is considered csscmial 
to obtain feedbuc k from data users in order in ret me tfic monitoring 
programme to the 1 point wtwic it collects only relevant data but 
c oiks is and presents those as Thoroughly as jxissible l S» A. 
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EFFECTS OF POLLUTION 


9544*6 

Hit treatment of chrcwnium wastewater* using the aorptiv* po 
umtud of leal mouid 

I* < SHARMA ^Birmingham l mvmtO > 4 rui t h K>RSHK 
Brt*n umn f lftkru>i<>K\ 1994 49* No I O 40 
I he vmpuon oi htJiavalrnt chromium* VI) which is a pnuniv pol 
uum as defined hv the 0 S HM and other tut hor dies *vjo exam 
rxo uong well rotted leal mould kmrhc studies indicated shat dvr 
,cat mcHild is a potential sorbent lot hexa valent chromium and that 
oft mu! pH was 2 U At this* pH levo the maximal remov d 
i#u»uKV wav h K per tern as a hcxavalcw chromium dose »t V g 
2<trc Other materials Mich as novated carbon sphagnum moss 
jxa! arxt uimp’M exhibited a much greater adsorption potential than 
a ts the um lor leal mould in terms ol capons and idsoipnon 
c.icmm r *’e In turn leaf mould was superior to othu mate rials sm h 
» >avs du si and coconut husk hbrcv hui an import ant iuiot o Oh 
n \ ubOiiv ot materials for such applications I k 


9* (mi 

Full scale treatment of phenolic coke coking waste water un¬ 
der urn leads < onditlim 

I s! S< Kk \ iInstitute lot icolons of Indusiml \r< i 
k t mu J MORI l S MHK/NMNSkl inJR JWIS/IK 
tv t r >4 u n t A 7uhntloit\ IWl 29, No ^ bv* ' x * 
l*i immofii u il aid prtx.es* wasfc waters Iron the 1 up st v oki i^ 
j i \ Pound were treated b\ grit rtrnov r. (hxudilum voaguh 
i sediment ilion flow h dam ing md Mix tied sludge Honustu 
w isic waters wu< introduced U the balmiing si igt suppkmnv irv 
tv ph mas u is added to the aeration tank Strength' “1 ( Ol) 
hip nd ihitK v anile w h c h lltu tuali d hour's h »d risen super m 
i v r* vc trs \rt optima 1 r dm oMi mm sill m ipui m 1 n (Oft 

' * t lostd 20 ?5 per unlol ( Ol) H i pH ibmr V Some nor 

i>< 1 to ihe aeration stage irut ilthmitfh this w u not munch 
* fx ii In Ml to sludge ikmutv l ol lowing nkirv h) mils 
i if lodge b\ dissolved ar I lot lltor Kite the h in dul 

/ let s tp vt is n> hr inirodiu rd Thi acr u on ut its w ft dc Mpmd 

k v pt i" irgurm loidofbbgt ()|) pt r p nuud huuo' susperidi J 
1 i 1 Uthnuch the v in ilion vs is muc h prr tic r hinlo^h d Ur i! 
i \s is v Urdu tors I ml he i tu itmenl a 11 h h nous Ouon k met 
*' ‘i n ds r»*s t omplrtc d the pnxisscs Improve on i t l> the di 
x r \ 1 ihc hilark rnp t ml wc re diMr ihl< Poland 


h 

k valuation of treatninU effick*m y of prmTvws fnr petroleum 
runners wastewater 

h k ( MIN Singapore Nation iM inrscrsit» kt n ( NKh’f 
w *er N d /n/i;t,4v )W4 29, No h 4 Vi 

l O c Hn »ru \ v»! stage* m l!n 1 rc atnu nt « I fvlmr r v a imi w <u r w c 
’ 11 dipited il one site hv sJailv rmvniUMing I rtalahtlnv sltidics wr n 
4 r o^f 4 iui m (afsoratorv Ktrvaied sludge units fhc od vepa' i?or 
n **vr d much o! the sett leahh and oil reducing rrx*rn oil end 

* r ‘ ^ ,c*m c nt! uums tmm ^220 to mg f»cr litre ( oigulation 
wuh ilum hnx' md pols dec trots te tollowed bs dissolved «r floi i 
M " n I'tduc d this to 34^ mg per lure it whuh point Jht ( Of) w ts 
O i mg pci htrr h\tended iieration with a hvdr ndiL retention time 
** l' d furtfier reduced ihc* COD \n ^7M mg per Inn B( >0 wea rmlv 
mg p"r hire mdK at mg the cortsidc table biolopcuMv hard u stdut 
) the rt|luc?\t ImprovrmenK in tf>r treatment procevst s were rt 
du*rr I Singapore 


954M4i9 

V\ jwfte mliiitnirjitltm pnitmun hkiphtikil tttttment of nun* 
pkx petrndMttikit wastes in linH, 

A U BU fin»ro<m4i ImenvaiioruU td luHemm k aid 

I SU md \ k\WH 

Wiwr S u m* X hdw/ 1944 29* No b >01 20H 
A *00 m* jv*t d peifoctirmaai etUuuH was trxat<\1 altei od skim 
inmg md pH tdiustrntnt in an w r hum plant emplmmg powdered 
n tivated cads mi and mixed laituM solids afxot lo 000 mg |vt hux 
the lonnri s tmmntiation bring m untamed vonstwnt Wmvtt itch 
sated sludge was thukc ned and pn sscxl to a i,tkt of 40 SO ji w cent 
( Ol) r< mn\,d w is vo jvrt v ent ov t r the imi 2 months ol opeiatum 
flu tmal rfOuent saiistud soluble BOO and lotaf suspended sohds 
limits oi 'mi and b0 mg pa hire us|vcti\ch llhe svviem was 
\upp»>ifed bv w isk muiimoMtnm wfik h eliminated fTlativelv nnpol 
luted w cun Israel 

95*4470 

Hh4<k|iual!v re^istaitt cnittaminanis. prlntan treatment with 
tww me* 

l> F I < HI(<Ak>\ iVkFntc Nhubns c i.isc s liuiuvU mo do 
Nntdesir NA Sdva<|r»t B\i and K l t >1 I\ II KI 
H )t( t v (fiii, ,1 ft hn* / o 140 i 2V, No M 2*v' 2tv 1 
Ok pn in itmenl ol prune he mn aJ wash water bv o/one generated 
tmm v onimc u i it ox x n w i studinl m llu I ifvoi atoi v low u«<ln u 
hi weight liv ItiH attxu lotKcntiatiom wen determined bv gas 

II mmifogr »ph> m»h>^on< tn l \ ibsmp ton In vuinr evjverrmcntv 
fvmt, aatw wuc uu luded in tin o/onc i ontai u ofumn Btnvrne 

c th\I he n/i m md toluene win rulmulh dinost 10f l jvr c s til On 
ofg m v miller in motfn < (Jim at w e H mhormed to mote htmle 
f t id ibU i orii|Hii4iuU f‘t»>c < w t flu »f ju v difvemlcdi'u wiirwaiet 
i oinfwisiiion iruO oiih nuiium Biarll 

4A4M7I 

bcoluxUnlo^v of waters undo the mDuem* «d a pHrnrttrmi 
cal complex 

H NUN dOkSANSIIM hiuidoRSiA /WDONA1 and 
M A KBS 

H t ! f f \ un t X J, h>u U » v 1**0 24, No h . 74 24(1 
I In repuhf momtotmp md vlndii itnr \ out on c (ftuenlv trorn \ 
|w urn hr run il ounflcx iri divcriNd Or; ime w olrs wm sub 
|cct<d u porrurv ml coobu mmuhIiiv u< Mmrmt mixed with 
moigim w ot< s md disinhnir d to K i< ruarv oabili/ it ton t*mds Ihe 
bn d c 1 (tin pf n (tlatr d ml \ !hc sod < * mu ntion d c hr mtc al trst 
j I m( vfv< ^ it s unde *pr<*u*ict uni surf ni u ill r qii ilin hou rtv K sis 
miiIjm mu Mi hr Hr *. in t bsh it mom stapes md h u fo talc otiril' 
mu unltrlUci Su 11 |i i In IfH I U mimrm/c the rffulsoltlu 
luO tr^ < i i the in nmh ii o v lonrin nt llra/il 
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<»V-tM72 

OrMngrttu vuMumts In wjitei a review 
1 k 1AVSFU SANc pi. Mtdrivntwm* and M J WII KINSON 
14110 l^>4 43. N<i s 1 14 2.»l 

I Hj puss bh 'Ifccb of rxMrngr im Mdm.uk c v m rot tv micmg born 
sewap< work* on fishatul hum iro througfi dnnk mg w m rsrd oubit ( 
origin ir< rrorunl Sonw i s uj* rn r ol berm sphrodibstu ir» I ish Mkc n 
from overs Aid) j high srwugi c IHuc nt contctti ind (fn pM«Juhuut 
iif v iu dogenm m »r dr r nrdvrw trout vm n sugge sto Fnit mcom In 
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EFFECTS OF POLLUTION 


vise (hr protein was normally found only in mature female fish Tfie 
fcaMmv |oi an apparent merrmc m testicular cancer in humans, lower 
s|M rni counts 41 ill abnormal vpcrrn remained tvbxeure Diet life* style, 
strew and environmental pollution could he fat tors Hie lack ol 
homogeneity of dfmkmg watei suggested u was only a rumor cause 
of a widespread phenomenon i .K, 

‘15(1473 

Effect of pollutant* on survival of hAcheruhin rah in mlrro- 
coxro* of riser water. 

S P PA I’MAK i Industrial foxicology Kexrnnh Ontre 
Itukimwl and I W IUIA ITAnil KJl F 

fhdt< an of I nvtrnnmrntal ( aniuminatmn and lout o/ogo 1‘MJ4 
53, No? VM :u\ 

I hr* eMn i of .icju oIk pollutants on (hr xutuval of \ arums drams of 
f \t hem hm i oh in uni nx mrnx c ontaming less polluted and highly 
polluted walu from rhr (mmati over in India was investigated The 
rtvi i parses ihmugh (hr tils of I ink now and inavrs municipal 
sr wave. industrial effluents and agricultural mnoll / nth strains 
if si si a tit and non resistant to metals and anti bint a s were used as test 
organisms the results confirmed that soluble c brumal pollutams 
adversely dfet It'd natural nquath bacteria The growth and sure ival 
of n'Msiunl strains were less al trued The survival n| resistant and 
pulhugrrm organisms was of importance from a ptiblu bcnlrh stand 
poi ni India 

M5 (M74 

targancHhlnrinr and metal contaminants in baleen whales: a 
review nnd evaluation of conservation Implications. 

I I () SI II A (N it ion il I i ologv Rrsrati ft C Yrtlri loilfolhns 
( olo i md H 1 MROWM \ { 

Si h tu i iff (ht 1 1 'Utl / rn nonntrrt! Iddt 154, No I hi J( H > 

I itcrainrc onDDI ,md its metabolite . IM If nihei oi gano* h b »r mes 
uul metals in fi deen whale tissues is reviewed Baleen whales 
compiler tin Im whale* i tiaha noptrra [th\\,itu\) sei wfiah 
(/Wnemyuu boou/i\ i Brvdc s w fiale \/iahn nofUtoi nlrm ) rnuikc 
whale t ret oi u/ooo/or/u t humph,n k whale iAftgu/mru 
m*\ at ttnvjuu ) eras whale \i u hru ht no n>hu\tu\ I how head whale 
i Hidtit nirph r o mycUi rho) right whale (/ w hularna cduuw/iU blue 
whale [fhdarnopu ra muuuhtu ( one mirations of thesr umiami 
minis m baleen whales air low ami van wnh age sex region of 
< xposutc and feeding habits ( ofueritratious of total PD I and Pt'B 
,ne higher m the northern herntspbcie than the southern hemisphere 
I lie unpin alums lot conservation ol baleen whales aic discussed 
I abut ilorv studies on the elfee is of organoc hlnnncs on dim* moi 
Utlit\ and unpauul teponluuion in other mammals ate reviewed 
I here au IdhiekutKis l ,S,A. 

05-0475 

lOsewsrs and env ironinentid loiitamirinnls in seals from tin- 
llullh and the Swedish west coast 

\1 Ol SSON i Swedish Museum ol S itutal Hisioiv Stov khnlno 
W K ARI SSON and I MINI WO 

S< rerii r ad/ic /oru/ On inmrn* *it |d l >4 154, N»» TO ? ! ^ ^" 

I he tcsults of i project to studs the relationship between pollutants 
and repriKhutive unpairmem and disease m Baltic seal populations 
are ilesi nhed Studies on histone al Haltn pr'v t Hulu 
er*i/un) showed that the prevalence of a disease complex vonsistmp 
olaptunarv lesion in the adrenals i auvtftu setondarv lesions in other 
organs mu rased after World War II This disease wav also found m 
tinned seal i/Vioi u hnpid*t J In I^HH hd fwrr cent of the harhom seal 
population I Phn i* u ufn/uiu> alonv fhe Swedish west v oast and in lhe' 


southwestern pan of the Balm died from Ptuxine Distemper Vims 
epizootic Cone rut rations (7 metals. DDT K*B DDK and K'B 
rrw’ib} But phones toxapherte thfimltnes polv hromi ruled diphenv I 
ethers, and dtouns were measuraJ tn seals DDF and PCB methyl 
su I phones played a role in the disea.se complex affecting Baltic j*re> 
seal and ringed seal There mr references Sweden 

*>5-0476 

F.ffects of experimental and cultural take ac idification on litto¬ 
ral benthk mac ruinvertebrate ULimnhtages. 

M S rKPHKNSON i Freshwater Imfttnte Winnipeg Mamt t Vt 

MIKRLh R A A RfdD and Cl 1 MAC KIK 

('aniidum Journal of hnhrnt\ and 4 quattt V/ tent r i fd94 51, 

No 5 I 147 I 161 

TV development ol methods for assessing and comparing benthu 
matromvertebrate f BMh assemblages using lakes that were expen- 
merilallv .mddicd at the f.xperimentaf I akes Area (f*PAk in north 
western Ontario are documented A simple assessment technique 
based on the presence oi absent i <d tax a at randomly selected 
stations in f>4 lakes in central Ontario ranked the irnportance ol each 
liixrm in eac fi lake on a s * ale ol (Mo 4 The relationships between ihr 
BMI assemblages were assessed using rummeiric multidimensional 
scaling lNMI»S) hased on Kenned s lorrelation matrix l sing 
NMfiS die BMI assemblages of 1 experimentally acidified and 
Kdereiisc lakes .it the 11 A were correlated stronglv with lake pH 
f he BMI assemblage stun lure ill c enitai ( hifano lakes was predu led 
bv lake atea and sensitisitv to .tudifn ntion and bv lake elevation II 
was not possihh to isolate taxorumiu responses to tfa*sc patametns 
uuiependentlv m tospn die chemual parameters Small or at ul sen 
sitoe lakes supported BMI assemblages dtfterrni frum those m 
largei oi well buffered likes There irr h* uderemts t'anada 

*>5-4477 

FITects of ammonia on sodium balance in jtiveiiile rainbow 
trmit Onchorhvnchus m\ki,\\ Walhaum. 

1 D l*W I If HI N i Dundee I mversitv i and I B I DUN 

k/uum /am e/ein Iddt 3(1, No ! 1' JS 

Juvemlc tairtbow imut were exposed to ammoni i ai * oncenitaiioio 
of 2^ to r»O0 ug poi hire and at pH values ol " oi S Sodium fluxes 
wen mnriiioied in the external medium al infers ds through the 
t xjvMmeiHs bv measuring the ».oiu miration ol sodium 22 1 u( i ol 
whu h had he on added to e.u h i hamber At pH " f sodium imbalance 
im rc.isi'tt is ammorn j v oticeuttations increased from I If tug (Vf litre" 

1 hue was uniditcciiorial sodium elllux ahIi no eflect on sodium 
influx l h«* effects ol unmont i at pH H were eenerallv less severe 
than pH ” which suggests that both ammonia and ammonium ion 
affected sodium balance I here ate 4"* references l .K. 

‘>5-(M7X 

Heavy metals in harbour porpoiwv fmm INick luix in the Hat¬ 
tie sea. 

V S/I H k Ale-dual \cademv (tdanski M M VI INGA K 

SKOR A and I PI MPKOWi Ak 

Uannt Follutum Hultetin 2X, No 4 

hour sjvec linens ol the haiboui porpmse Phot arnu /dux twna were 
caught in wts m Dick has T\dand I he stom.ieh contents were 
examined to dcienninc then diet Ibis consisted ol (votiom fish 
semi (xlagu Itsh arxi fvclacu fish Hie animals were dissected and 
samples ol liver knines arnf muscle were analysed lor silver c.id 
mium u'ppc’r maneanese lead and /me (icncrallx the kidney 
accumulated the highest levels evt c.klmium and the liver showed 
maximal concentrations of silver copper and manganese ('unern 
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(rations ol /UK. wcrt yurular ir the liver Ant! kidney infer spestmen 
MlfTemrs were observed, printipaiH n^u'mmg food m the kid 
new ami wKtr in ihc livers Tbe low hquitit and muUont emfjwmm 
d idkhmum m the harbour porpoises Horn Polish waters inert 
compared with rhmc from l h German ami Danish watm and wid 
, adrmum levels in Dali s porpoise iPinn orrusui *» tfathi tivim the 
northwestern Pact fit Poland 


95*0479 

\ review of heav v metal and orgii noth tori lie levels in marine 
mammals in Audmtia 

( hi MH'R (Smith Australian Museum Vlebidr P GIBBS 
0 I)B1MH)RI S MARV \Nlk ind t IINGHMS 
v u'ru t of th< Total t n\ fonmm! I 4 *M 154. No 2 * 5 2 1 * 1 W 
[i a < from 11 sources m Australia r< gar dine (oak u»m mniMnis in 
uri'u n unmaN rn Austr du in brought lojMhoi md rev tested 
M n v rr^ci i! aiulv sev i meruuy cadmium lead were pM lor mod on 
perm whales* Hhwettr mm nutphiilu\i dugongs 1I>ii| 2 «dupon 
hit hmini ptU r H+uJi i(iiobu fphtiU. mu* ro/fcvm h»#a pvgmv 
,hf nth dt ( aprttu truitqmuSei) Hutrur^n u/»/i»/iu bottlcnnsi 
) plan fatu i/m 'ni/k<j/u\3 A r ttn t pluiius spp I i v< is of hens 
k iK jm generally low in mammals (mm Austrah m w urn tom 
\ trid w uh other parts nt the world I m options wen high live Hof 
inoivir Phwiit ti niwulftw high levels id < adnuum m 1 tnoi 
offer th< South Auslnliun mills ami high Is v rK ot lead m sonw 
ii iphiu species Veiv tew Australian marine mammal’issues haw 
if i uulvstd for ore iihh hlormes Dig mix hlonm v wire model 
1 1 huh n \ m fiu mn ojontou fes I he 11 was ant id toi a «. o or 
Uul id m depth ipprntih to tin sunk of marine mammal 
m mow uul paJholo^v in \ust* ill i Hum ire ^ufcrcmi 
\infralu 


** 04H0 

l loIrmmunUl iontamination and marine mammals in 
toaslal waters from Argentina an overview 
I \1AK< 0\ I ( (. IIKXIMDV I* M ir del PU.i M S(»fKH 
R O B\MIA I) H RODKIGl T F / and S (■ MORON 
hn t tifih* faun / fu ir<mwth( IUV4 |S4, No 2/4 li? I 4 '! 

V i St ,u h propr imme w o tmpk menieil .n 1 dH*' to studs fht o* <ur 
s ind !i ouc distribution of hum met iK dot i* tneuirv <,avl 
1 u»u /iik uipptri m rnartnt niairmnl spttirv in Arpuitmiai 
<v is(u w Hus I south western MlantK (Kean the results of th< 
proeramTm ik uvitwrd lhe Argentinian uj.islal waters an dt 
fK*d and ^Hentiai sources ol (soliutinis outlined I hi studied 
*( v-< *£ s wne hnUiennve dolphin f/wruo/o ^ >rph\rruu I » Plata 
lolphmo! irinusun •uf*itntnp4>ru t btatmilltn pip/m vpcini whale 
ht v#i hriuttpi) ( avurt s beaked whale <///dwui mmom/mu 
S< nuh Amertian tut seal Mo t<n r/di<j/u> auurain} ami {he South 
Amcoian via lion i (hurus /koevtitnu Hijgh levels of heavy metals 
mo finmd tn aft vtudicd spt ties Vltuurv /inc aniDopper at uj mu 
tUd ntvisf in the livn and t idnuurn ttkisI in the kidney Fht rrsuli^ 
ue dmuvscd with respeu to the feeding habits ape mipr#no r v 
T athwas s and sev of the maniK mammals Hk rc are r rUrentes 
Artetmimi 


954MH1 

n» iprcltkHh i*f ttteinhrtilhk community revpomes to differ- 
ent ptittiant itsulu from microcosm riprrimroDt 

M ( A [ 511 N »PH rnivufh Manor l aKvratorv ’ A J Mi 1 M >\ 
and R M VA AKW K k 

Mit'int P ‘■Puluftt lUili* tm ! sW4 2fi» No *> ** A? ^ 

Mitroioon evpet merits wetc i orvdtuied to deu-rmme itwe vficvitH dv 
id ihc tvrmhu ^tnrmunitv rrvjxmsc m /iik sofvfvti and iadirmnu 
umhumuantm Sedunrntiuutnatural mnobinlhn tommundiev writ 
toilet led (mm die l witiei cstuais tmud with aiuiuralK hiphoipamv 
tonienu and the I \e esumiv isan*l wuh a hot orpunu tomeni) Kbt 
mMi merits wen dosed with < lftffmm dmr levels ol mi* topper 
and v admium I he mnobemhu tttmmumiu'v nuAimmin tieasments 
did not differ vjj/iufu amlv irom (hr tonuoH ( tmmummex m Uvc 
uvfvjvr and /mi mvtUnents ddinent (torn the t outn»H and (torn each 
otlut Vrrutmlc ahurulatKc was iedinr*l hv dn tnppc'f and rtik 
treatnrents In the mud /uii was more i«*vk than topper and tin 
itlu^ of e u.b until on lomrtutmty strut (tire was ddtneni In tb* 
xand iop|K» w i\ iuok loiu thar* / tin but thi pattern of i b myr in 
toniiiumny stiuium vtas omdat loi both metals Hu dtlfernuts 
Klwetu sidinnni* unild hi a>i to {lit hmdmp oj nu laH on to 
on;anu n lit n u ndui u |k I'u ii bin imhI thdilv t k 

95.(MH2 

1 ompiirulm fn\Kilv nf Hvr metals nu various Mnio^k al sub 

jet Is 

\ \ Akf» \M A \ Mo\ ik In him d \ run rsifv lii Ui I is i* 

Ihptttm n / n trortmt nt i' ( tmliimirui'iin ntut 7 r i n of m 

\o : y m i; i 

Dk null liiv k oloj ,k il rib i is of A mrhl on lubihud worms 
i h*f tU \ tut if* » Ihinhnt" nu*\tui mixiod^H t Sj » m# dt onnv 
4(\m*t*u hmU*\ uul lupin i plutl* iShm/oh r tlhtn win mvrsh^md 
1 fir metao siudu* 1 wer rnttmrv x idtnuim had uxeuu mdihro 
iiuirn 1 he bn lopn d Mibp i 1 t mito it v n indoiduilh timid 
wi tlvo vduifrd then win <4 iloiu dH rpmtii ml diflen iu i 
K twu n ifi< st nsito ns d t tuhth \ aidifiiiol/J tuuitui I In I uii i 

w i j in a i hUmIj i to i iu I d ioio m ill It fc Is lit in / fuhtft » 1 < At) 

v dut lit iMr in t win pu’ii ul ii l\ not ibl Du drffcnrnt win 
i ibul Hi d m I n i omnn ud ihoi s lor h i/ ml t v du it ion pi opr minim 

rn idi Slovakia 

VA-fUHi 

IhfTerrmes in tiplakr uf nimpanu rnertury ami r adminm in 
th* Kills of th< rrkniNi, Hrat hut anno rtrw 

A W id 1 W M pps jli l nimiiio I M IpRf jPI N ind A 

Mi SS| SI H 

\tfuutu I u n! u i ih’M Ml, No I 1 1 2b 

A'ujfod vsrn i ' to 2<) nM of i admiurri IfN or men iu\ 2fD 

for 1 4 fo bi rmnuu mdieprr^mi d (tilimrn nr \ alt mm i banrni 
tdvsfcir Autof ntiop r i[>h\ wa umiJ to dt tc rmint the do InhuUnn ol 
* idirmuu oi riuTtuiv m th# hr un Inal r pithi lium t adtmurn uptake 
w.r (own tn th( persem c ol 2 mM rah nun thm (t 1 mM tali turn 
bu 1 merturv uj^faki was not dtned fhe (ah turn iharmcl bliKkrr 
verapamil ianted a toiurmrabon ilcf>emknt iki re rve m cadmium 
uptake Tbr uptake of mrutiry was im rt ased in I St) uM vnapamd 
but not by 2MinM ( «idmium ind miroin uptake was du rraved m 
dw pirnmu ol I uM lanthanum ami (I I mMiakium I Kjmsuri (or 
24 h to 10 nM uiluurn 10*/ or rmuurv 2fM showed (Hal cadmium 
was lakerj up m some cfuft« lia irlh. of the primary (dameni whii h 
UmI i tv apfiuirariM <rl i blonde m Ms Almury was moi< rverdy 
drvinhutrd I hen in ^ r< terern e> Sweden 
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V54MK4 

( hronk ecotovlcily of /,n and Hi in th* «bra mamcl iDrets - 
irrw pohmnrpha ). 

M H S KHAAK f Amsterdam Lritversitvi Y A WINK S 

sithi/and m < buklri c j ir-grckm 

andtt ADMIRAAL 

/nwio/ngv fW4 J4l f Nn I 7 7 

Zebra muwls weft* exposed in /me at com cntiattonx up to MMX) ug 
per litre or m lead at concentration-* up to 400 ug per hire for a SO 
week period Hie mortality and the filtration ran- were mom torn) 
throughout the experiment A dec reuse m the filtration rate was seen 
at tom entrutmns above 3K2 ug /me per hire and H 4 * ug lead per lure 
urn) for /ttu this effexf increased with exposure time The 4H h H 'SO 
were ShO and 17 H ug pci lure lor /uk am! trad respectively but the 
t( SO s.ilurs fell to IM arid hi after 10 weeks Ilk* mortality 
mi reused during the peood of i he experiment All tom eni rat ions of 
/im and lead resulted m increased metal concentrations m the 
surviving mussels Netherlands 


454MII5 

Pollution induced morphometric variation of the opercular 
plates of acorn barnacles (t irripedla Ihoraeicai 

I ROYO (if I A HI R \ <1 m.crsih < nlli ge of North W ,|es 
Bangor) and A B Y l l I 

4fomi< I'nilHittm Bullfttn 10'M 2H, No 0 s S40 
I lie elicits of chiomc metal exposure on the UHirphoim irv ol ifu 
n(H*rc ular pfales ol n or ri ham it les i f Imirum m* hU vfuc uni finlunus 
omphunu ) were investigate iJ I he ojvu, ular dimensions oJ / ttu hi 
eWio sfHH»mcn> from liirkenhe id ( onn.ih v C,>»i i\ Menu Hridgi 
Aheisslw ydi and Pemhiokc I >oc k w en i nmpnrul using an cl> sis of 
van .iihc andpimcipal component analysis flu spec imens showi d 
srli dcprndcni dillereru es in the dimensions ol llien o[x*ic ular plait 
I hose from Birkenhead and ('nim.ih s Qu iv had I ugei plules than 
Otose ol Hit other I sites possibly due to rhe- pool wain quality it 
Birkenhead and ( onnuh s Quav i modt \iu\ and li wnphttnn 
grown m ihr* lahoralorv unde r constant salnulv end lemperature and 
im reusing c upper com cnluhoMM 100 I ?()0ug pci hue )alsoshowed 
differences in o|x*rt ular plan dimensions Barnuv It s exposed u> the 
highest coppei i urn enii ctions had ihe largest open ular pi ties f hen 
are 11 itdeiem es l .K. 


M5 IMHh 

Neuropathology Induced by IrimeUisllln in the central rwrv- 
ous system of Ihe urotlrlr fnturus carntfrr 

S (fstitulo di Mcdu ina S[Vi iment lie Knmal l» 
BIRRITIA 1 ANDKIO//I V MONACO and I 
ROSSII I [ O 

Aifuotn fuuto/ogv IUU4 ,10, Nn I 111 

Newt larvae were exposed to tnmethyltin I I MO at concentrations 
ol II 7S I S or \ mg per line lor 2d All the larvae exposed lo ^ mg 
[x*r Irlrx* f MI died Surviving animals had pyknnhc neurons in the 
telcmephalon diencephalon mesencephalon and retina The effect 
was more pronouns ed in those new is which hud been exposed to I S 
mg per hire IM! rather than 11 7<i mg ner hirr Adult newts were 
given single miraporitoneal doses ol 1 or 12 mg I AH per kg 
bodv weight I hosr given I 2 mg per kg doses hud a high densiiv ot 
shrunken neurons hulvrry few pvknotu cells Noc hungrs were seen 
m adults given 3 mg per kg Italy 


*>5-<W#7 

Structure-toxicity relationships for unsaturated alcohols to 
Tetrahymena pynformis: Valkyn-l-ofa and 2-alkrn* I -ote. 

I kk SOIULT/ riennesvee \ mivervitv Knoxville) T S 
KISSU. and M T1CHY 

Bulit'tm of f m ironmrnial i (mtaminutum and fmu o!o %y 19V4 
5X No 2 I7U IH 4 ? 

Ttie biological response in the fetrahuntna p\n)orn\i \ population 
growth impairment avsav to selected I alk>n t ols and 2 <dkcn-l ols 
was determined f>bsc*rved and prediucd toxicihcs were compared 
arid quantrfaitvc structure activity relationships <QS AR) weredcvcl 
oped lor the 2 classes of chemicals Fhe chenmeafs tcsied formed 
parallel series of >*alkyn UoK and 2-alken '-ols Both groups ol 
unsaiurated alcohols were modelled using the same <>SAR and 
exhibited a very modc*si though consistent excess toxiuty memn 
panson wiifi that predicted h> the* bjvehne non polar narcmisySAR 
tor saturated mono alcohols Ihe magnitude of the excess toxiutv 
wa> not as great as that reported tor acute fish lethality t .S.A, 

4WHH 

Pathology and toxicology of helugu whales from the St. 
Lawrence estuary, Quebec, C anaria Past, present and future. 

D MARIINbAf M 'niversiie de Montreal Saint Hvac mfhc 
PQi S detitilSl: M MX'RMLR 1 SMU.AR1 ( 

( 1 1R ARI) A I Hi AO and P HU AND 
Si o rut of du Jniat / m tutnnit r\i IW4 154, No 2/^ 20i 2 I 
Ihe i arc asses ol 4^ beduga w flairs found ck\id in ihe St I awrenct 
estuary between D>K1 md Iwere examined (11 these 4*» whales 

I I wi ie aflei ted b\ malignant neoplasms and 1 S he pneumonia The 
digestive system was the mosi common sue alkxUd b\ malignant 
tumours Mill pnxlmhon was L otnpromised m h out of l 1 mature 
It males ( omentritionv ol total Vi B md highly ihhrnn.ited f^’B 
c ongenc rs were higher in Si I a wri ru t esluai v whales than in Arc lu 
fx lueas llen/oi alpha ipvrene adduc [s were deice led in St 1 uwterie e 
sediments md heluga whiles The high incidence ol cancer in Si 
lawrence hcdug.iv w is possibly caused by \\cruoiutphti ipv rc ne 
flu re are MXt rdemurs 1'anada 

95-fMNV 

Pii*vlstenl organoehlorine residues in small cetaceans from the 
east and west coasts of southern Africa. 

\ ( Jt KCK'K (Port i li/abeihan Icthnikoni P B BI SI V 
( (K'KI'KOn .indr BOSNIA 

Si ,w tn r of du fi>hu f rn ironoo nt ldM4 154, Nt> ?f\ I M lb? 

(>rg minhlorme concentrations m cetaceans from the east coasi 
ilndiui ovC*an) and west coast (Atlantic oceam ol southt*rn Africa 
were investigated Cetacean species sindied were southern right 
whale i ! uhuUirnti au\lrah\ I pygrm right whale if aprreti murgr 
fhihi \ rinnks whale i Halarnoptmt in uiontMraut i sperm whale 
i Phwrirt mot r/n rj»htilu\\ pvgrm sperm whale (Ar>gio hrrvit e/o ) 
dwarf sperm whale lAngm omncl Blainvillcs N’aked whale 
i kfr \optmton True s beaked wh.de ( Menfphxton 

mireO Liyard s hc*aked whale i 1 1tu*plodon Li\arihi Risso s dol 
phm i ampui c;ncc«jil tuMtlcnosc dolphin (furunpv irumatus) 
i ommon dolphin l Orfphtnu'. dclphis) Hcav rside s doiphm t Crpho 
lt>rh\m hu\ hnotudtt) dusks dolphin i Lugertnrbvnc /imc r>bccuruil 
Residues of DDL K'B and hex»xhkvroben/ene were the most 
prevalent in the blubber of west uxtst specimens analysed On the 
east cexist hottlcnose ciolphins had higher overall burdens than 
common dolphins between IdftO and 1^87 live results ot similar 
studies in different parts of the world are tabulated There are 32 
references South Africa 
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EFFECTS OF FOLIATION 


954NM 

(doNd contamination bv persistent cMT*aiK>chiorU*i^ and lheir 
n otn«k'o4o0ail impact on marine mammat*. 

s TAN \BF .Fhime l ! mvcr\itv Mat\u>unu» H IV\ A? A and R 
1 AKXl KAVfcA 

s r of ikt Total tnvironmem IW 154, No 1^' 

The global didnbuimn of persistent ofgarwxhionncs and their evo 
uuKoh>({Kai implications on marine mimnwK are reviewed TV 
geographical ibvui button behawcuii and (air of or gam*, h tonne* m 
V N oa\Ul and open ocean env irornncniv ait < omadered The major 
vomer oforgatMuhlurincvis 1mm dev eloping countriestnthe ioptcs 
TV or giinnth tonnes arc dispersed through tong range aimmphriu 
nan* port and arc extremely Nojac umoLthvc ( emccanv have a large 
pt*d »d pen strnt loik umiamit arils m ihcir Ukites 1 emak truer 
io% Proved a decreasing pattern in residue levels dui malunlv lTns 
u, ts optomed b\ the (ranslcr ol or garwxh tonnes to their olfspnng 
hiring cad mon Cetaceans re lamed larger numheu n| PC H isomer 
in i iimgcotrv than other animals due to their tow v tpatils to 
nr t too) /c \ group ol fA B i vomer * with tdiKcm non i hlorinatcd 
ns i ind p tra c irbons in biphcnvl ring Him arc 4b ref cruxes 
japan 

VMMWI 

I osKoidnrlks of chlorohiphemis and associated physiological 
response* in marine mammals, with particular reference to 
then potential for eiotoxieologual risk assessment 

I ! H RHJNPi RS i institute hu i ore sirs md \ mire Rrseau h 

1 > H eg 

v t r t ' i< 7 *Uil J mo nwioi W04 154, No* t 22'4 2 M 
U no hut vt md imrmmoh iek il di\m Jt rs l in re Mill tr ttm vposme 
h m biphe n\ K m maruu mmmiih I lit v' ill *nrck rs ip i rrsuli 
to i hr J t ruinc nm ss slims IwomisoI hdnutou uc disl u 
f i x ( s i u itc the link its ol or if if h k Mm iih re sidut s in marirw 
i nn u I In sc ire mb itimms of eh) m biphenyls with the *.\n 
n I b' ij /sou v tern ind t nmp *» it) vi phssn d irut < Ik nil* il 
** pirimtkis ilmuK md induct ll ohi lined vi i funclini;,ji 
nuHSsivi 1h diflt r< rius m Iht ibiliht s ni ddh rent marine 
iMfn i* i i rmnbnlwc fX U uc considered fX Bs i in puUnliall* 
* ii u its m n i< ist 2 dilIt rent wiv% a p ircnt t (impounds md 
i mnKrh'rd vnmjenus I he hum mstoim mon i ipacrtv < in be 
1 *n< irfomuihf on which propound irt most likels to be 

Mi 1 i i h tom n s^vtuis [) Hstls ohr imed blmsi pai »metrrs 
lid it ul ni n inn n \ sic no 1 hormones and th\mxme Indi 
' hi nned Mi m h 3 p it mu n r mk luck nitrogen md mtigen in 
I k t 1 [ i n h K r iii\< re %pons< s nt per i phi y il blood monor*ck It u < t I Is 
’ u <1 it n k 11 /1 at lisn\ i 1 it n ifc rlcamo Netherlands 

(M<#2 

P<4scst.Hc aromatic Hvdr«KaHhimii in fresh and smedu-d fish 
samples from three Nigerian cities 

\KBVN t iorem l \ ntvcrsitv hats) M l01K)VKi and f' 

IHM \R \ 

h i i# tin » f f nurt)nmrnUi f ( wiuvttinutton anti loiu nto$\ »W4 
No I 240 25 t 

I orb of cnnummation with poiuvcltc. aromatic hvdriH artxms 
i ftsh consunxd frrsh or smoked in ^ major Nigerian uuc^ 

mo k’topined Many Niwen m oil wells weft lix urd near breed 
h Jn d hi r vcst*ng sites vninp the freshwater fohmg industry 
kt (uring ol fuh t it*, hs s m tradPmn u i sens using frcvhlv \ u? 
r d m engoisc wood as rue! mcrca>cd the burden of PAH in the hsh 
js result si i hairing ind smoke condensates from mangroves 

rnnmnR P\M f strmates fd intakes of benzolMtpvrrne based ori 


dietars pr ex tiers in Ntgem suggcstcsl that PKH might he a cnntnbu 
usrs Acnoiogual fat ivm pamahv esptammg the mudriwc of *aikm 
in Nigeria Nigeria 

PC D amgeitfrs ftt timtei of lUimpean niter iiMtm bunt* 

C I MASON i Ti set Cm versus t ok hcvtei l K \ and J R 
RATTORD 

Huhftm of l nwnwiwenwf ( mtamitutium ami Time o/og> 1W 
53. No 1 V4H \U 

Samples ol liver and brain tissue ami u ats (tom real tvtter i /**fr» 
tutru) popsdationv in Ireland tngiand and ttenmari were anahvNi 
fot K"B songenrrv vising gas timutmtographs with elettnw siUpturc 
dries toi T wentv lour ccvngrners were recorded amt the most ahutt 
dam were H PAC number HC It MH iml t?0 which e.kh 
contributed at kast 10 |iei cent of the total The *»um ot IS H in the 
hi in in of Irish ottei vampkv was ouK 11 jsri cent that of livers am l 
m jfl.itinn to loci samples peitu and heva thkmshiphen>U wm 
grneralh met reprexented and hept i and tn ta < hfotnhiphwnb 
wtie under irpresented in Nam sample* ^veat samples tended to 
contain p.oponnmuHv mewe penta chhiiobi|4ini\K than nvtt Sc utv 
from custrrn [ ngland comamrd si grid n antis higher pmporlioro ol 
* ongeners J05 |ih IS* and lh s a sigrufk«n(K lower piopcmion 
c’l umgtnctv 101 I 10 and 145# ami higher overall l*< H ciimutlu 
turns Ailocahnn ol the fvefeenuge ol total B congeners in J 
t nvifonmcnt »1 pnorin, groups mdu aied th t the moM eus ironmentul 
dm urvnnp uimpounds constituied S8 h jm i cent of tHc sample 
Mon detailed c ongem r s(xcdic simile s ol otti r s md thro pus writ 
nredid Furnpe 

9MW94 

Ahnormaih high pralichtminKited Nphenvl level* in striped 
dolphins {\tentlla t iterultamlha\ nffeded hv the 1 WO 1W2 
Mediterranean epirontk 

\ \( d II Ak (11 in elnti i I rnvuvih ) anti A |U)RR| I i 
St u m r i>1 f hi 1 outl l n\ ironmt nt l ( W4 IM, No 1 1 2 i* 24 
IX H < omentr iiions md total lipid i otuent wrn determined tn thr 
hluhhf f and liver ol slri|xHl dolphin ( StrmlLt < orrulroalfn) \ at fee tr d 
hv thr 1'bXi moftullivirus epi/iKclu rn the Mtdilntanean sea and in 
stripi d dolphin samplnt in I MK7 IOK*hmd |WI IX B c oru * nlrcrUorh 
found in the dolphin^ that died in die outbreak were much 

higher thin m hnilthv dolphins Ihrre hs(v»lVw*> irc profmsed to 
t vpl un thr rel itumviupbe!wren high i*( B and mortahiv deceived 
imrrmnocoinjsetrme < ms<d hv B Iriding to an nu re.ua in mjs 
^ cpohdits to I Ik mice moo mobilization of lul icsrrvrv leading lo 
incn.ivdlX H k vels in til«M»rJ the lormahouol i ii vc, i Ii sinfuapatrlc 
o' iru u emj, misi < ptihdit v lo mtintion previous ( visti tue of in 
unsjXHihtd iKptun ksum leading u> irnpairmcni of tin, bver fum 
lion sni naves in Mock! K B levels and inert aved umr pnhihiy n> 
mffttion Hie re m r,! refer trues Spain 

V* (M*5 

( ompartvon of P-4501 A1 imwiNrxvgenaiie induction in Ri//Jird 
*h»d [Dormama crptdwnum r following in tra peritonea I ipjei* 
tion nr continuous water home-expowi re with benrof apt rrnr 
temporal and dose dependent studies 

S l l I \ |Nf (Miami I nivtmtv Oxford Ohm I I I ORIS and 
1 i WtSSINO 

Aojimiu fmunhtgt 1W4 R), No I hi 7^ 

fji//a t d shad wrre given rntrttpenioneal (i p i intec lions 
of hen/ofapsrem (BfaP) at doves between 0 1 and Mt mg prr kg 
or exposed to wan rtvorne BjaP at coiuenlralmns between U 14 amJ 
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EFFECTS OF POLLUTION 


0 76 ug per lure for l, 5 10 or 20 d and then cthoxyresorufmO 
dcethyl4.Hr thRODf aUtvity m frpaiu imcrosorncs was measured 
f H< )l) activity 72 h alien in j p dose was not significantly induced 
by B| a!* dotes o| 0 ) or I nipper kg bin maximal ifkku non occurred 
with 10 and V) mg per kg Waterborne umtcnlmnons of 0 44 and 
0 70 ug |>f r line produced kROD induction, with mammal induction 
(k i urrmg when about 10 trig per kg had been i lcarrd Irorn the water 
Maximal mdu< bon occurred by day t after i p injection and after 10 
d r xpoxuic to walcrUrme B|aP (here ate ) I references IVS.A. 

95-CM96 

kffMlN of flilordecime on the goruids of freshwater catfish, Hrt- 
rropneuntr \ ftn $ilU . 

A K SRI V AS! AVA fS M M lowntMi College Ball no and A 
K SRI V AS I A V A 

liuUrttn of f.nvironmrttuil ( oniammatnm and ItnuoloK* ) 004 

53 , No: iHb ioi 

f he histological changes m die gonads ol the freshwater cattish 
Hrt< tapnmxh \ fowtln induced by the pesticide chlordecone <de 
i iH hloio uitahydfo 1 }4 metheno 2M cyilobuta pennilen 2 uiiri 
were investigate d ( hluidec one is widely used to control agricultural 
jm sis 1 hr* cffe< ts ol acute sub acute and snh lethal tone ('(((rations 
it dillernU tune intervals were determined Marked degenerative 
i Manges in the ovary ol the calhsh were observed as a lesuli ol 
short and long term ruposutr to i hlordet one Ihe mechanism bv 
whic h i hloidec out arrested gonadal ai ti vily in caltish was associated 
with impaired inn leu ai id l RNA and ON A j svritliesiv India 

95-0497 

l llmination of diurnal rhythm of respiration by methvl pam- 
Ihlon in the crab, (>ztoitlphnut \rnn i irwci Tabrirms 
I' S kkkDY tlSmdkhcrrv t niveisttvi and \ 

HH At 5 Y AI AKSMMl 

fhiUrtin of I n\ mmmrntaf ( <*nhimmaUon and /muo/ogi I 904 
5,1. No 2 Id: Id? 

I he diurnal variation* m ns v gen consumption ol the treshwalei u.ih 
M'ttuHphuui u >lei \nu \ were investigated Ihe effect ol methvl 
[urathum an oiganophosphoius compound on these \ atutions was 
then examined Observed rhvihmn vanaimns hi oxygen coustimp 
non weir possible related m rhythmic vanalumsm locnmnloi avtiv 
its Methvl purathion esposute do teased tlx respiratory rate at 
whole ammaJ level and at tissue li vel I xposuie also disrupted (he 
i tabs diurnal lespualorv rhvthm I his drsiupimn u! respiratory 
ihvthm could Itave a significant eltect on the survival ol the animal 
m its noirnal Irohw.iter envmmiueiu India 

95-0498 

Chronk hislopaihidofiienl effects of pa rat hi on and 2,4-1) on fe¬ 
male gonads nf (hasma^nafhus granulttfa t Decapod a, 
llmhvunt). 

I M RODKlCd 1 / ft mversuladde Buenos Aues» M 

srm i nr ,md i romano 

f *uh( and ! hewn ai To\n<>(o%;\ 19**4 32, No 9 Ml MS 
female c rubs were exposed to the pesticides purathion \ Id ug per 
lute hind 2,4 1>( Vlnigpet lure) lor 2 months during the irproduc use 
petiod Alter this lime the gonads ol the surviving crabs wen 
dissected out and examined Baiathum appeared to cause an iru reuse 
in the m/c ol prr vitellogenic and utrllogenu inxvte si/c 2A l> 
caused a decrease in vitellogenic oocyte si/e and an increase m the 
tmmhci ot abode follicles Although die unsaved concentrations werv 
higher than those usually mcasuird m the* environment high coneen 
(rations can oceui in sediments so these pesticides mav be a threat 


to die reproduune function ut aquatic fauna There are 32 refer 
cnccs Argentina 


95-0499 

Acute tonicity of technical trkiorphon to cypHnld fifth. 

I A ANTON f National Institute for Public Health and 
binironrnontal Protection Billhovcnt and M ARI7 
HulU'Un of f nvtronmrnial ContamirvMon and Tout ofogv 1994, 
53, No 4 627 612 

The acute toxic effects of the nrganophmphatc insecticide triclur 
phon (dimethyl 2 2 2 trichloro I hydro*vethyIphosphonalet on 
nontarget freshwater fish were assessed tn vno b> 96-h exposure to 
concentration ranges of 0 001 400 0 mg per litre technical motor 
phon for ( urmuus uuraiui and 50 100 mg per hire technical inefor 
phon Ioi ( vprmav turpto Ihe talculaied 9b h L('M) values were 
more than 16 54 rng pen lure for <' auraiux and 92 7 mg per litre tor 
( i arpio i,owe si mortalitv levels resulted from the exposure of ( 
auraiux and ( i arpio to 26 67 and 48 5 mg technical tnJorphon per 
lure tespen lively and exposwie ol these species to I 5(1 |9(l mg per 
litic and60 7Srngfx*i litre respect uvelv resulted in suhlelhal effects 
Netherlands 


95-051X1 

FffrelH of the bacterial laseeticidK Hacdlu\ rAunnjgienxn V ar. 
kunrait (Hrk i on a stream henlhlc community. 

1 S Kl( H AKHSON t Simon I r liner l mversuv Burnaby B( i 

ind ( I V\ HR IN 

( atunhan Journal of f i\htro \ anti \ipuilu 5 < trtu t \ IOU4 51. 

No 5 I OP 1045 

\ replicateil field experiment m British t'olumbia was used lo lesi 
the effects of low t SO Bit jsci ha i arid high (equal to or greater than 
5000 HIl ( fx'i ha) additions of a commercial Hm tllus thunnfttrnus 
vat kurtaiui formulation on a stream benthu community in 

How through mesocosms I here were nosignifxan! differences m 
the densitv or iomposition of henihos sampled d after Htk apphea 
lion the densities bony highest in the high-dose mestKOsm There 
were no sigmfic .ml treatment eftects on adult emergence During the 

2 5 h treatment /foero had marginally elevated drdt rates but these 
differences were negated during the remainder ol the 24 h peritHl 
leal packs lost signiln anils more massin controls than in hteh-dosc 
mcMxmms but there were no sigmltcant differences in Ihe number 
ol macromvenebrates on those packs Inhere was orilv minor cvi 
derue ol anv etleds ot experimental application ol Htk to a benthu 
stream community and these effects were not detrimental 

( xtmdi 
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0211 0248 0483 

l AU II M< ARHON A11 0251 0M1 0455 
( Al < II M ( HIjOMDI 0173 

( Al IRK A HON 0027 0047 0075 0002 0004 0110 0174 
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I ASF Stl DV 0050 0070 0082 0084 0088 0093 0174 
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0270 0276 0277,0205 031L 0324 0351 
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0471 0473 0476.0487 0491 
( Ml MIEl MINI SCI NH .0155 
(Ml MIS IRS, 0071 0125.0180 0108.0239 0271 
CM! SAH AKI HAY 0368 
t MU AGO 0151 
CHIMNEY S.0439 
( MINA 0149 
CMEORDANE, 0164 0475 
CHLORDECONl 04% 

CMl ORIDA/ON 0211 

( HI OKIDES, 0053 0126.0182.0203,0210.0266 0483 
( Ml ORINA EH) HYDROCARBONS. 0292. 0336 
('Ml OR I NATH) ORGANIC C'OMKM NDS 0133 0160, 
0163,0167.0241.0254 0474 0479 0489 
0490 0491 

( HI ORINATFD W ATFR 0227 


CHLORINATION, 0133,0164.0167.0209.0213.0227.0237, 
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0097 0123 0127.0129 0132 013* 0136 
01.17 01 HI 0144 0166 0167 0171 0!7« 
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( OCRT, 1)068 

« OVERING. 0024 0042 0090. 0111 0124 0205 02*3 0286 
0323, 0324 0334. 0.340, 0341 0370 0433 0437 
( RESOLS.0446 
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C K I'M'AO ANN (SEE ALSO SUBDIVISIONS 
0149 
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t RENT ACT.ANS i Df X APOLL << KABS>. 0497 049# 
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DANUBE. 0068 
MVKMSl AML04II 

MM A II AN I >1 INC, 0037 (8)51 18)44 0104 0299 0354 0445 

MAIASTORAGI 0298 

MA I All ASPS <8)23 0284, 0304 0331 

DM INC. (8113 (8120 

18 .0147 

MDM.0123 0140 

MMI ,0123. 0140 0475,0489 

Ml)I 0133 0140, 0143 0144 0219 0474 0475 

ML ACT IV A LION 0398 

ML A I II 0154 0219 0257 (1265 (1342 0474 (1475 0484 
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Sll \|! ll’Al M 1IIORI I S 0272 

Ml SI I I 0l*f 01*8 0187 0478 

Ml I SCI Ml in 0173 0237 04*4 


N \M S 0434 
N \MI S 04C 
N \K( usis 0487 

N StlON \| Kl S| A|(( III l)( M II (8N5 
NSIIONSI RISIRS \l IHORin (MH)* 0032 (8)77 0148 
0233 0.3*5 
N A 11 Rl 188)3 
M) 0075 

M 1,011 \IIONS (8)77 0179 
Nf K.HIHH KHOODs 012* 0338 
M RSI ll S SSSII M 048* 

M III) Rl \NDS 188)3 0147 02*1 0292 
M IS 0114 01.34 1)478 

M I3SORR (8127 (88,3 0178 0283 0284 0285 0281, 028 
0292 0298 030) 031.3 0314 0320 
M (WORK AN \l VSIS 0332 
M IRONS! 048* 

Ml SI SOI 0020 

Ml IRMI/AIUA 012* 0211 02*7 0 351 0455 
M S3 Jl RSI S 03*| 

Nl W ROADS SNI) SIRI n SMIRKS A( I 1991 0333 

Nf S3 SORK 0117 03A9 

M 0274 

Nil HOI S 0439 

Ml M I 0123 01*3 0259 

MGI RIA 0492 

Ml .III 0.300 0357 0403 

Ml RANH INI 0184 

Nf TR Sll (III* 0120 0122 014* 0185 0245 0251 0283 
0374 0385 0402 040* 0407 
MIRK Al ID 0187 0191 0197 0198 0201 


AQCAMNE ABSTRACTS Vol.11 No.l 

C I99S \AR: {,), RrpnsdiKI>rn> mA prrrnOIrtl 



SUBJECT INDEX 


NIIK1MC A 1II )N 0236 0358 0372 0374 0370 0383 0385 
03% 0403 0405 0407 0408 0400 0410 
0444 0401 

MI Rif YING ORGANISMS 03% 

miriiotriacttatp 0144 

Ml Rift 0184 0185 02.10 0374 0402 0404 0405 
M mn UA l LOSL 0155 

M IRCHM N 0008 0111 0118 0122 0123 0130 0184 0212 
02% 0251,0262 0372 0376 0385 0386 
0400 0407 0423 0436 0437 0440 0447 
0448 0456 0459 0461 0491 

M I R(X 4 N (ORGANIC) 0120 

NIIROGI N COMPOl NDS 0370 0374 

MIHOSAMIM S 0210 

NOISI 0067 0218 0289 

NON [HlMf'SJK 0438 

NONPOI AR( OMPOt NDS 0135 0273 0487 

NONRM)l()A( 1 1VI 0155 

NORMAl I/A HON 0180 0232 

NOR Ml M A 0147 0186 

NORTH WJ SI WAll R Al MIORITY 0315 

NO 11(1 0277 

M'< I I l( A< IDS 0496 

M<( 1 f OfIDf S 0154 

Minis 0232 

NI Rl MHI KG 0424 

M 1HH MS 0017 0028 1X157 0059 0062 0111 0116 0117 
0119 0123 0135 0140 0146 0275 03% 

0152 0168 0391 0400 0413 0423 0448 0449 

Ollh 0200 0202 

HHJI 1 I ()R|| MID 0150 

( K ( l PAIION 0.161 

(8 f ANCKrRAhn IH158 

01)01 R PRODDC IION 0255 

OH I INI 0141 

OH (MINI R Al M S/A I DBkll AMS 1*1 TKOl I ( M 
IMIS) 0141 0192 0241 
Oil DKII I INI, 0492 
OU kl I INI KM S 0141 
Oil Kl MOV \l 0469 

Oil SI-lll St Ml AISO OH POll 1 IION l 0002 (8178 
0141 0142 0173 0177 

on > oi4i 
OKI MIOMV 0126 

ONI INI 0206 0209 0211 0217 0220 0226 0242 0314 0399 

OM \KIOi Vk 1 0072 0124 

OM \KIO ( \N\DA <8)70 0114 0367 0476 

(HX V U S 0149 <M98 

on K( M I M 0485 

ONH M 0075 0190 02H 

Or lit Al INN 1 Kl Ml MS IM175 

OIM1MI/A1ION 0023 1X125 0029 (KMX 0061 0067 1X176 
1X192 01 15 0189 1)191 0218 0221 0225 
0240 0250 0274 0279 0284 0288 0294 
0306 0317 0320 HIM) 0351 1)154 0397 
0399 0403 (M27 IM33 0437 CM66 0467 

OR HI I 1X145 

ORDf K UUOIOOH Al * 1X116 1X128 1XM9 1X181 0108 0MI 
0120 0121 0135 0117 0158 0185 0248 
0249 0256 0265 0285 0290 0294 0302 


0306 0323 0348 0392 0419 0431 0432 
0433 0460 0464, 0465 

ORDI K (MATHEMATICAL* 0085 0129 0150 0253 
ORGANIC 0126 0130 0139 0)44 0181 0189 0192 0196 
0198 0199 0203 0216 0217 0256 0259, 
0262.0267 0270 0319 0336 0352 0377 
0395 0421 0443 0444 0454 0463 0481 
ORGANIC CARBON 0123 0139 0140.0181 0214 0222 
0230 0274.0416 0442 0444 
ORGANIC C ARBONlTOTAl > 0139 0256 0275 
ORGANIC COMFOl NOS 0123 0129,0139 0174 0212 
0214 0222 0244 0255 0270 0442 0458 
ORGANIC I OADING 0352 0467 
ORGANIC VIATOR 0075 0139 0222 0253.0274 0374 
0382 0385 0386 0419 0470 0481 
ORGANIC WASH WAI7RS 0471 
ORGANISMS 0113 0133 0156 0158 0160 0169 0275 
0324 0376 0381.0393 0409 0410 0414 
0420 0473 

ORGANOMI f Al l 1C COMKH NDS (S/A INDIVID! Al 
MPTAl S) 0181 0189 
ORGANOMNS 0208 
ORGANS 0007 0475 
ORIMC PS 0300 
ORIHOGONAI ITS 0248 
OSMOKI Gl L AT ION 0113 
orn RS 0493 
(H IBRTAKS 1X145 (M94 
Ol l CROP 1X166 

Ol M Al LS 0058 0161 0280 0316 0.142 0341 
Ol ITA1 t SiS! Al 1X158 0161 0M5 0142 

orn i ow 0121 

Ol III IS 0125 0235 0302 0139 0421 0424 04% 

OM NS 0212 0492 

OVI RH OWING 1X118 0117 0140 <041 

OVI RH Al l ING 1X139 (IMil 

OVI R| APPING 0228 

OXAI AIIS 0229 

OX Al 1C A( ID 0185 11197 0211 

OX AMY l 0224 

OXBOW l AM 0107 

OX 113A I ION 01NI 0185 OlHli 0194 0195 0210 0224 022^ 
0239 0245 0270 0274 0297 0124 0385 
0440 0442 0443 0455 0456 
OXID M ION ( HANNI l S 0358 CM56 

OXIDATION Rf MICTION POTINIl AlS 0129 0185 02.14 
0385 0414 0434 
0X11M S 0210 0258 0440 
OXI[)1/IN(i AC11 VIS 0270 

OXVC if N 0053 1X159 0151 0231 0251 0270 0151 0355 

0368 0372 0175 0378 0401 0410 0418 0470 
OXTGl N <D1SSOI \M» 0210 0134 0297 0386 0391 
OWCil N nmCII NCA 0188 
OWC.l \ 1)1 MIND 0336 

UXU.IN 1)1 MASOlBKX Ml MIC Al ) 0231 0236 0316 
0353 0359 0370 0374 0429 0444 0456 
0463 0468 0469 

OXYGI N Dl M AND (CUT MIC Al > 0352 0370 0379 0449 
0456 0458 0469 
OXVC.l N FRANSRK 0418 
OMG1 N l PTAM 0378 0385 IM10 (M97 
OZONATION 0237 0245 0261 0263 0277 
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OZONE, 0624 0230 .0252 0203 0270 0470 


PACIFIC. 0104.0130.0478 
PACING. 0158. 0299 

PACKAGE, 0029. 0110. 0301.030*. 0420. 0438 
PACKERS 032*. 6327 

PACKING i see also contact media, filter 

MEDIA). 0220 0377 0500 

PADDLES. 0424 
PAINT 0200.0342 
PALLADIUM. 0202 

P ALM Oil. INDUSTRY WASTE WATERS. 0450 
PAPER FACTORIES WASTE WATERS. 0451 
>aRA. 0453 
PARAQUAT. 022* 

FA RATH ION. 0498 

PARENTS, 0491 

PARIS 0291.0321 

PARKS. 01*2. 0437 

PARLIAMENTARY DEBATES. 0032 

PAR71 Cl.ES. 0083 0087. 0119. 0131.0132 0137.0139 01*0. 

0193 0239 0248 0310 0340 03% 0421 04*2 
P AR I IPS, 014* 

PAR II HONING. 0130. 0139 0222 
PASTES. 0191 
PM CM 0058 0107 
I MIMS 0179 0291 0335 

PATHOGENIC ORGANISMS. 0154. 0157 0158 02*0 0473 

I'M KOI OGY, 0479. 0488 

PA Ml WAYS. 009*. 0125. 0128 0141 02*2 0325 0480 
P A ITI RS REC'f KiNinON SYS TEMS #130 
P M ID ARI AS. 0308. 0325. 03.38 
P \1 Ml M 0014 0041 

PP 0005 0123 OEM). 0131 1)135 013* 0137 0138 01*3 
0184. 0189 0191 0203 0205 020* 02*8 
02*9 0297. 0432 0478 (1479 0482. 0484 
PI 0030 (8139 0290 0292. 0352 0356 0357 0382 0403 0411 
P! A I 03*3 0428. 0429 04** 

PI I AGK REGION 0140. 0478 
PEMBROKE. 0485 
PI S AL LIES 002*. 030* 

PI MNSLI.A, 0143 

PIM A i Al l ALSO W I I Il(H E PREFIX) 0493 
I'LMAH l OROBh.N/YL BROMIDE 0124 
Kl Mi.OK A IE.S. 0231 
PERCHLORIC ACID. 0198 

PI R( ( )|,A MON 013*. 0419 0421 04.30 0432 0433 0434 
0471 

PI RLi >R A HONS, 0429 
PERIPHERAL. 0491 
PERIPHYTON 0111 
PI RH ONE! M. 048*. 0495 

PERMEATION. 0051 006* 0183 0273 0292 0420 0421 
0437 

PEROXIDE 0185. 0311 
PFROXONE. 0270 
PERSI AN GULF 0142 

PERSISTENCE. 0007 0015, 0072. 0133, 0138 015* 0489 
0490 

PERSONNEL. 0025 0033. 0034 0285 02*7. 0330 0382 
PERTH Oil* 

PERVIOUS 0054 


PESTICIDES (SEE AI2J0 BACTERICIDES. 

WEEDKILLERS. 0024 0090.0123.01.33 
0)4$ 014*. 01*0.01*3,0144.0175 0219 
0220 0223 0224 0215 022*.0227 0241 
0245. 0252.025.3 0254, 0259.0474 0475 
0489,049* 0498 0499 0500 
PESTKIM S (ORGA.NCXTilXlRINI:;. 0219 
PE STS 04% 

PFTROntEMK Al (St 0471 
PETRCX'HEMK Al. PI ANT, 0384 0444 
FITROCHEM1CA1 WASH WATERS.04*9 0470 
PETROLEUM FUELS 0138 

PETROLEUM REFINERY W AS H WATERS. 04*8 
PIIARMACULTH. Al ClIEMIC AES 0105.6277 
PHARMACEUTICAL WASTE WATERS 0440 
PHASE REVERSAL 0213 0224 
PH ASING. 0057 0305 
PIIENAVI HKOl INI 0190. 019| 

PHENOI S 0124 021* 0241 0270 0292 044* 0452 04*7 

PHENOXY ACID. 0209 

PH ENA I UREAS 1)223 

PHOENIX 0407 

PIIOKI SIS. 022* 

PH< LSPIIAIl (ORGANIC) 0499 

PHOSPHATES. 0105 Oil* 0119 0120. 02*7. 027 5 0297 

0370 (Mill (Mil (Ml* 04.3* 0440 0448 0451 
PHOSPHORIC ACID. 0202 02*9 

PHOSPHORUS. (8)59 OKI 1)118 0119 0120.0121 0123 
0243 02*2 03*1 0410, Mil 0413 0415 
0417 IM24 0448 04*7 

PHOSPIK IRI S (ORGANIC i. 0175. 0220 

PHOSPHORUS EI.IMINATION 0400 

PHOSPHORUS REMOV AL 0.352 0354 03*8. 0385 0410 

(Ml I 0412 0413 0414 0415 (Ml*. 0417 0424 
PHOTIC /.ONE 0122 
piimoAcrivii y. 0258 
PH< ('KK'ATAI > Sis 

PHOTOGRAPHIC EQUIPMENT 0309. 0427 
PMOTOGRAPIIY (8)** 024* 0328 (M27 
PHOTOLYSIS 0259 
PHOTOMETRY 0220 022* 

PI l( 11 OS V Mill IK ACTIVITY 014(1 
PIIYSK OCHEMK AL IRI A l MI NI 0374 038* 

PHYSIC (K HI MIC Al , 010*. 0131. 0285 0374 038* 0400 
(MI9 (MX 

PHYSIOGRAPHY (8813 
PHY SUM OGY 0491 
PII./OMI IKY (1.348 
PIGGERIES WASTE WATERS, 044* 

PIGMENT < PHOTO SYNTHETIC. 0075 0105 111 18 0120. 
0140 0171 

PILOT PLANT S 0234 0252, 0400 0428. 045* 04*0 

PILOT SCALE. 0085. 0247.0253. 02*5 0374. 04*0 

PIPE E'AII.1 RL 0329 

PUT. JOINTING 0279 0290 

PIPE. LAYING. 0039 0290, 0291 

PIPE USINGS, 0328 

PIPE NETWORKS. 0092. 0298 

PIPE REPLACEMENT. 0301 0327. 0328 

PIPELINES (SEE ALSO DISTRIBUTION SYSTEMS 

SEWERAGE 0232. 0279, 02*0 0282 0285 
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0289 0290 0291 0297 0301 0304 0,305 
0309 0327. 0330 0421 

pih s an As ri( s> 0277 0200 0200 0201 0202 
PIPISCSH AI SO CONDUITS DRAINS 

PIPELINES SKWI RS 0277 0279 0280 02X9 
0290 0291 0292 0297 0290 0301 0303 
0,405 0300 0307 0300 0309 0313 0314 
0319 0322 0323 0320 0327 0320 0331 
0334 0.142 
RISC IVOR! S 0107 
HIS 0297 
PI VO I 0419 
H ACIMA 0103 

PI ANKION 0105 0112 0113 0114 0122 0140 0160 0167 
PI AM (SI I AI SO WORKS) 0009 0235 0237 0263 02X6 
0451 0352 0455 0156 0457 0366 03X2 
0400 0403 0422 0424 0429 0437 04 48 
0440 0457 

PI AN | Df Sl( »N 0030 

PI AM DPI RATION 0014 0352 0355 0470 03X6 
PI AN I INC 1 0370 0420 0414 0447 

PI AMS (SI I Al SO SOI MR MAI ROPHV II S OR PS 

fill OW 0108 0156 02X9 0472 0414 0434 
0471 

PI ASN1AS (| I AMI I IKI ) 0206 

PI AS IK S 0212 02X0 0291 0327 03X1 (MOX 

PI All S 01 45 04X5 

PI A II OHMS 0214 

PI AflNDM 0195 0199 0202 

PI I OOINO 0217 0246 

PI l MliOSOI VI V V 0297 

PI ( MIS 007H 

PI l IONIUM 0I6M 

PNf ( MA IK S 0291 0423 

l*OC KI I S 0290 

1*01 M (>1 I SI 0004 0244 

1*01 N I SOI R( I S 0127 

IS H AND 0467 047H 

POI AR ( OMISU NDS 021 I 0292 

POL MUX,RAPID 1 SI I M SO SOI I W1M! IRA 1 IK)44 

IH )l I S 0174 022X 027X 

ISO l(| IK)24 

POI II l( S 0011 005 4 

0)1 II 1 \N1S <KH)5 IKH)7 IHI10 0026 003< 0071 (K)X2 
IK)95 mm 0126 0131 0144 0145 003 
0163 0164 0167 017H 0216 0240 0244 
0245 0256 0259 02X5 0292 03.36 03X1 
0443 0444 0452 0456 0466 0470 0471 
0474 0475 0479 04X1 0490 

poi 1 1 n n vs \ 11 r mm 0231 0297 0473 

POI I I DON \S A ( ONI AMIN \ I ION INDJVID(»RPS 

HI IOWA 0010 0011 0012 04124 (HM5 0050 
009H 0112 0123 0124 0134 0143 0144 
0146 0147 014K 0151 0161 0173 0209 
0211 0245 0270 02K9 0297 0317 0336 
0365 0366 036X 03X7 0453 0456 0462 
0473 0475 04X0 04X5 
1*01 I 1 IION (( OAS1 Al WAN K\) 0315 
1*01 I ITIONH N\ IRONM1 N f Al > 0026 0102 02X9 0472 
POUUriON t(pROHM)W Ml R) 1X120 0095 017X 
POltUUON (NONPOINI SOI r RC| : S) 0010 0127 
POlll'llON (SI A W ATI Ri 0163 


PC >Ll I TION f WA HiR i 0024 

POI U TION CONTROl 0001 0259 0365 

POI l l TION CON FRO! (ENVIRONMENTAL ) 0361 0456 

1*011 (TION CONTROL (GROUND WATER) 009X 

POU tllON INDICATORS 0162 0419 

POI V (SI f AIAiO WITHOirr PREFIX) 01X3 0231 

l*Ol 3 ACRYLAMIDES 0188, 0463 

POI YBROMINATLD DIPHENYL ETHERS. 0475 

1*01 Y( A R HON AT F 0231 

K)1 VC HI ORINATTD BIPHENYLS 0123.0127 0163 0164 
0167 0175 0219 0474 0475 04X8 04X9 
0490 0491 0493 0494 

1*01 Y( 111 OR 1 NATION 0164 

1*01 YC VC I 1C AROMATIC HYDROCARBONS 0336 0492 
1*01 VC VC I 1C ORGANIC MAIERfAl S 0173 
POI V II r ( DU)l V H S *SH Al SO 1*01 YM1 RS) 0246 
0467 046X 
POI V I SII R 0216 0231 

1*01 VI 1HVIIN1 0090 0212 0273 0291 0292 
POI V Ml RS fSLf Al SO POI VI LLCTROl YTFS) 0205 
0210 0220 024.1 0247 0275 0359 041X 
0427 0442 

POI V OWTTHYl I M 022X 
POIVPROPYIIM 0274 

1*01 YS AC OIARIDI S < SI » Al SO CARBOHV DRA FI S i 

0416 

POI Y II IR Al I I OROI [lh I I M 01H3 

1*01 V I RI IIIANF 021 ft 

POI V VINVI ( HI OR1DI 0156 

l*ONDIV. 0420 

l*ONI)S 0114 0171 0233 

PC H )I I 0360 

POKOSIIV CHIX4 IKIX7 0209 0254 
I’ORIS 0143 

D)sr 0261 

mi Altll I I V 0136 0431 

1^)1 ANSI! M 0125 0201 0275 0398 

POI ASSU M Oil ORI1M 0I1X 0199 0371 

POI ASSU M DU HROM All 0165 

1*01 ASSII M 1*1 RM V\(,\N ATI 0197 0270 

POM NIIOMI IKK SIRIPP1M, 0205 

1*011 N | lOMUlRV 

l*nl S (Mil CM5I 

POI l IRV HIT! R 0447 044X 

POW 1)1 RS 014K 0259 01X1 

POWf R H 11 < IRK Al » 0063 00M5 01X7 0226 0271 0356 
03X6 

mwi R (SI 1 Al SO I NI RC»V ) 0.106 
POWl K (»l NT R Al ION 1X1X5 0131 01X2 0266 02X1 0316 
0365 0429 

mv\| R (.1 N| RADON HIV DROI l HTRIO 0349 0429 

I*OWI R C,( M R A IION (NUCl I AR* 0146 

IH)WIRS 0420 

PR A1K11 0105 0121 

OKI C Al DONS 0166 02X1 0311 

PRU IHI A IION ( ATMOSPHERIC > 0027 1X146 0048 0051 
0053 0054 0056 0067 0127 0136 01X5 
0194 0229 0320 0325 0337 0338 0343 
0370 0432 0434 044X 
PRl C IPI1 AFION (CHI MIC Al ) 0203 0351 
PRECT RSORS 0237 
PREDATION 0114 0163 0409 0416 
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PRELIMINARY TREATMENT Mil 022* 0229 024* 0420 
0470 

ITU MIStS (SEE A12SO Bt 'll DINGS) 0352 
PRIMING 0358 04*9 

PRESSURE 003* 0039 0128 017* 0242 0280 0282 0283 
0287 0290 0292 0294 0300 0302 030* 

032* 0327 0347 0372 0381 0429 0431 
PR I SSI Rl CONTROL. 032* 

PRIM! RE PIP** 0279 
I fU \ Si ENT 0338 0395 0489 

PRl VtNTIVt MAINTENANCE 000* 0010 0025 0033 
0034 0035 0282 028* 0301 0303 0.304 
0309 0313 032! 0331 0410 0465 

PRl 3 0493 

PRIM ART SKTTl ING STAGE 037* 

PRIMARA 1REATMENI 0359 0470 

PRIMimi 0074 

t ROHl S 0154 0179 0188 

PMH ISSCONTROl 0025 0034 0252 0354 

I’M* I SS V, All R 045* 

PROD! Cl NS A11 R 0238 

PKimicnWIN 0025 0120 0123 0118 0413 

I ROM! IRANI 0227 

t HOP NGN 1ION 0072 

I ROPl I I I KS 0341 

I RODIM K 0224 

I ROPl 1 SION 0291 0322 

PROD IN 0472 

( ROION MI I) 0222 

PHOTOri NS SI 0157 

PKOIOIAPI S 0094 0407 

I KOI O/O N 0381 041* 

I RON | N( I 0294 
I l III It OPINION 0108 

PI HI 1SHING 0007 0012 004* 00*4 013* 0138 0159 
0292 0313 0408 0413 0421 
M I P NNI1 |‘API R IN|)I SIRA (Gl Nl R Nl 0384 
o I S N I ION SI I M SOOS( II I Nl ION p 0102 0212 
PI MPIV, 0085 0089 0092 009* 01 SI 0212 0272 0284 
0343 

)’ N1PIN(,S1 A1IONS 0293 03I.S 031* 0341 
I ' MPIVi n SIS 0085 

I 1 MI’S 0092 0095 0282 0293 030* 0341 0351 0428 
I ' MI’S H NND OIT R Nil Di 0090 
I I KCIV, (8187 0201 0214 0221 

I*' Rllll NIION (8812 (8195 (8)9* (8197 0IS| 0207 0241 
0277 0377 (14(8) 0443 
Pi KIMS 02*2 

'*< Rl 1A 0195 0225 0275 0277 0351 0417 0442 

I A l NOCUM 0059 

I A Rl Nl 0488 (1492 0495 

PAR I MIDI MS 02*2 

I A R(8,1 NS 0277 

PAROI A SIS 0439 


'.)> Nl IT A iM|( ROHKH fX.K Al > 0158 
O' Al IT A NSSl RAVI 0023 0230 0327 
</l NUT A ( ONTROI IMKM 
01 VRT7 024* 

01 AY 0485 

0< I Bl ( 0140 0421 0428 0429 0430 0488 
0> 11 NSI AND 0125 


01 I VTUM, 0181 
QUCKIIMI 0358 
Ql 1NON1 0377 
OUATllNT 0313 


RADAR 0048 0051 0177 0278 
RSDIAl 0087 0389 
K ADI AI ION i t ,1 Nl R Al >02*5 0399 
R Mill Al S 0259 11270 

RADIOACIIU ISOIAHT S (SI I Al„S< I INDIA lilt Al 
N AMI S. 01*8 
RADIOAl T IN I MAIIJUAl S 
RNDIOAlllNllA 012*01*8 0.189 
KNDIOMIIRA 0177 
RAll TRANSPORl 014* 

R NIN (iAl U S 18147 

HAIM AU/kl Mill Rl 1 A HONSHU’ (81*7 0317 0.137 
KNMSGAH 031* 

RAMMiMM SS 0132 0154 030* 047* 

R Nil (8819 (8128 0058 <8)87 0135 0158 018* 02.11 0249 
0259 0287 0292 0294 0302 0.10.3 OH I 

(I'll 0125 032* 0338 037* 0422 0423 

0433 (1447 (1450 0455 

R Nil ( ()NS| NMS Ik 1 Ml 
KNilV, (8119 0352 
RATIONING (817* 034* 

R NN INI S 01 3* 03(1* (1.349 
R N N(IN 0171 

Rl ()\A(.| \ NIK IN i SI 1 A1SO AIK Ml( IN 
OXAGl N A I ION i 0251 
Rl V HI S 0112 0138 01*8 (1298 0374 
Rl Al JIN A | ION i SI I Al SO KM.I M KAllONi 02*4 (1443 
Rl Nl I IN IIN 0120 0129 0459 

Rl A( I OR S (1168 0271 0285 03*1 0378 0379 0381 0188 
0391 0392 0197 0405 (M09 (1411 0415 
(MS) 0452 (1454 0455 

Rl M,l N|S 0184 0185 0192 0202 0207 0217 11270 
Rl NRING 0170 
Rl ( 1 IN ING NS AMR 0317 
Rl < I PIOUS 0155 

Rl ( II NR< 4 (81** 00*8 18189 0094 043) 

Rl < < iNlllllONING 0211 
Rl l ('NN MSS N V l 00*9 
Rl < ORDI RS 0294 

Rl( ONTRA 18)11 (88,9 0157 02(8) 1)21* 0218 0281 0289 
035| 01*9 04*2 

Rl ( Rl A I ION AND AMI M I V (KOI* 0143 024 1 0431 
Rl ( Rl I I'M! Nl 0113 

Rl ( Y( I ING (1250 (1378 0179 0182 0185 018* 040(1 (1407 
(Mil (Mil 04*0 04*2 

Rl IH ( I ION (88)7 (8111 (1025 (1026 (8)39 0041 1)048 
(8)58 (8)59 (10*5 0071 0080 0081 (819* 

0102 0105 0109 Mill 0118 0120 0121 
0125 015* 0157 0171 0187 0234 02.1* 

0240 0243 0250 0251 0255 0257 02*5 
1)268 0271 0291 0294 0298 0300 0301 
0306 0308 0314 0317 0123 013* 03.19 
0341 0142 0.144 0350 03*5 0373 0179 
0383 038* 0387 0397 0400 0419 0420 
0422 0423 0424 0438 0439 044* 0448 
(1449 0458 0459 04*3 04*8 0470 0481 
0481 0490 0497 
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kktVJikSm MATERIALS. 0206. 0333 
RHEIN!:.MENT, 0340 0.304 0465 
REEINKRIES WASTE WATERS 0468 
REFLECTION, 0043, 0074, 0125 0140 0145 0157 0275 
0377, 0383 0410. 0427 
REFUSE, 0437, 0401 

regeneration (Ski ai.so reactivation j, 0240 

REGRESSION ANALYSIS, 0062 0065. 0060 0103 0130 
0150. 0161 0162 ,0167 

regelatein, 0005 0010 0011.0023 0024 0034.0070 

0081,0131 0151 0242. 0277 0354,0419 
HI t;tII A IORN 0021 0032 
Rl INEORCED PLASTIC S. 0204 0290,0327 0328 
RLINM>R( I MENT,0342 
RELAXATION. 0074 

REMEDIAL A< HON, (MIS 1 0256 0297. 0303 0304 
REMEDIATION CMW37, 0095 
REMOTE, 18)36 0045 0136 0173, 0309 0357 0428 
REMOT1 ( ONI KOI 0322 0328, 0357 
REMO I I SENSING 0047 0049 0075.0177 
RE NOV ATM IN 0001,0009 0039 (8)90 0285 0289 0302 
0306 0307 0309 031) 0327,0328.0329. 

0331 0332 0333, 0334 0335 

Rl PAIRS 0090 0289 0298 0303 0309 0313 0314 0327 
0331 0335 0356 

Rl PI AC I MEM 0006.0105 019! 0236 0261 0283 (I29| 
0301,0302 0303 0305 0306 0308 0313 
0314, 0323 0331 0341 0348 0356 
KEPI K AIM )N 0196. 0210. 0.367, 0518) 

Rl PRC II n ( 'HON, 0191 0205 0474 

RLPRODt T TION (BIOl (X lie Al ), 0107, 0475 0491 0498 
KiPkOllI CTIVEORGANS 0167 0472,0496 
RESEARCH 0049, 18)72. 0073 0107 0150 0153 0186 0239 
0258 0301.0307 0310 0319 0364 0431 
0464, 0480 

Rl SI ARC 11 WOKKI RS 0117 
Rl SERVE 0162, 03KM 

RESERVOIRS (8124. (8136 (8)44 (88>l (8)62 (8)67 (8)68 
(8)75 (8176 (8)85 (8)92 0121,0145 0151 
(1166. 0235 0264 0284 

KI SH )E N i l M ARI AS 0295 0339 0.161,0428 
Rl SMHMS 

Rl SllH I S, 18)24. (8)36 0130 0145 0160 0167 0183, 0213 
0283 0302, 0365 0402 0444 0453. 0458 
0468 0490 0491 

RI-SINS (GENERAL 1,0172.0266 0328 

Rl SINS i( HLLATINC il. 0229 

Rl SINS f|()N EXCHANGE). 0172 0181 

Rl SINS i SYM HI I1( ) ( M K YLK ). 0205 04.M 

RESINS i SYNTHETIC “> <EI*0\Y) 0328 

RLSIS I ANCI (8)80 0158 0265 0416 (M7I) 0473 

RESISTANCE (MECHANICAL) 

Rl SI ll l!! ION. (8815. (8)29 0032 (8)48 0049 0108. 0174 
0182 0188 0218 0219 0225 0228 0308 
Rl SOI KITS 0011 (8138 0043. 0057 0068 0070 0323 0494 
RESPIRATION, 0144) 0324 0377, 0401 0454 0497 
RESPIRATORY PIGMENTS, 0491 
RESTORATION. (8)10 0108 0285 0293 0328 0.168 0372 
RI T A RD A TION. 0087. 0347 

RETENTION. 0117. 0120, 0134 0215 0216 0217 0231.0240 
0241,0273 0338 0370 0383 0388 0432 
0460 0490 


RETENTION PERIODS, 0126.0235,0236,0287.0372,0391, 
0407 0409 0468 
RETRIEVAL. 0028. 0047 
RETROSPECTIVE 0163 

REUSE (SEE ALSO RECLAMATION. RECYCLING). 0238, 
0369,0419 0431 
REVERSAL 0030 0108. 0184 
RE VERSE OSMOSIS 0239, 0272, 0277 
REVIEWS 0008, 0009 0021.0025. 0026.0031.0032.0037, 
0040 0059. 0065,0072, 0073,0074. 0082, 
0088 0095,0117. 0149 0163.0164, 0168 
0208. 0239, 0249, 0277, 0281, 0283, 0290, 
0291.0292, 0293. 0299, 0301 0309 0310 
0319 0322 0327 0328, 0332, 0333, 0350 
0355,0357. 0365, 0366, 0368, 0372. 0381 
0400 0412 0413,0422. 0423, 0428. 0430. 
0435 0443 0472 0474 0479 0480 0490 
REYNOLDS NUMBER, 0427 
RHINE RIVER, 0146.0147.0161.0220,0453.0456 
RHONE RIVER 0106, 0107 
RHYTHMS 0497 
RIBBED. 0327 
RIBONUT ETC ACID 0496 
RIDGES, 0166 
Rll I Ll .0109 
RIIT \ AIT I Y, 0118 
RIGHTS. (888) 

RIGID! ! > 0381 
RINGS (8)52.0066 0173 0490 
RISK ANALYSI S (88)7 
RISK ANALYSIS. 0321 0330 
RISSO. 0489 

R( IADS AND STRE1 IS 0303. 0316 0325, 0339 0341 
ROBOT S. 0309 0335 
R( K ‘HESTER 0089 

ROCK (88.6 (8)69 0090.18)98 0136.0161 02VO 0381 

RODS. 0179 

KOMI- 0286. 0332 

ROOES 0339 

KOI ARY 0448 

ROTATING. 0368 0419. 0424 

ROTATING BIOl OGICAl (T)N I ACTOR SYSTI MS. 0372 

ROTIFERS 0409 

RO ITER DAM. 0114 

ROUGHNESS 0248 

RUBBER. 0215 

RUBIDIUM, 0159 

Rl NOEE 0014, (8)44. 0046 0049. 0050 (8)53 (8154. (8)57, 
0125 0134 0143, 0336. 0338. 0*48, 0473 

RUNOEE i AGRKT LTURAI i (SEE. ALSO RETURN 
E1.0WS) 0171 

RUNOEE «UR BAM. (8)50 0143 
RLRAI AREAS (RMHI 0325 
Rl SSI A, (8)74. (8)75 
Rl TH1MUM 0210 

SAALE. 0130,0204 
SAAR 0350 
S AARBRUC KEN 0298 
SADE 0291 

SAFETY. (8)19 0026 0033 0153 0269 0277, 0281. 0353 
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sMIVfc WATER (SEE ALSO BRACKISH \A A TER St A 
WATER). MHO. 0286 
S Al JMh. WATER INTRUSION. 051* 

SAIIVTY 0057.0059.00*2. 0084 0115 011* 0110 0119 
014* 

V Al MON I SEE ALSO FISH (SALMONID)) 0109 
SALTS 00** 0159.0221 0259.0245.02*7 0359 0574 04*7 
, AMPLES 0023.0004 0103.0125,0135 013*. 0137 0138 
0139.0143 0149 0154 0155 0150 0160 
01*3.0171.0175 0100.0107.0109 0190 
0191 0193 0194. 0195 019* 0199 0201 
0202.0203. 0204 0205 020* 0207 0200 
0209 0210 0211 0212.0213 0214 0215 
0216 0217 0210 0220 0221.0225 022* 

0229 02*4 0325 6373 0304 0389 0434 
0448.04*4 0478 0492 0493 

sAMPI INC. 0024 0048 0125 012* 0128 0130 0151 01*0 
0173 0212.0230 0268 0302 0387 044* 
0494.0500 

' \MH IV. APPARATUS 0174 0310 044* 
s AN nil (lO 0138 
S AN I R W ise O 0137 

s w> 0087 0109 0143 02.39 0300 0315 0.3NI 0419 11420 
0421 (M34 0438 048) 

SWA)/ 0147 
- \MT MION 0019 0357 
s Mill ITT IMACTl RS 006* 
s A TUI I IT S 0002 0047 oow. 

SMI RATION 0053 0176 0221 0222 0292 0325 0547 
0450 0487 

M Ml 000.1 0059 00*9 0070 0072 1)074 0075 0122 0383 
038* 0411 0424 047* 

.i WON A VI A 0017 0400 
si ANDIl '1 0294 
M AN W . 0228 
.( Ill I IM KIN I R 0119 
(i)|| W) 0021 0071 WHO 
s< Dl R 0109 
st KM’ (M24 
S( K \f'l KS 0389 
si R APING 0091 0297 
S( Kl I MM, II SIS 0159 
s< Rl I NS AND S( KT ( MM. 0154 0417 
st Kl V. IHRl ADS 0187 
st I M RtMOA Al 039* 

St I MS 0395 039* 

SI A I I Ml S 00*0 

'I A as Ml R iSI l Al SO MARINI . 0002 0132 0138 
0143 0157 01*9 019* 0199 0203 0205 
020* 0213 0225 0220 0232 0315 0342 
03*5 0480 0489 0490 
s| Al S 01*4 0475 0480 

M ANONS 0046 0057 0058 0059 0072 0074 0090 0101 
0105 0110 Oil* 0117 0119 0122.0140 
0143 0144 0145 01*7 0186 023* 0277 
0294 0348 0370 0390 0413 0428 0429 
0445 0447 
si MTU WASH 0243 

SI AIM IDs iShl ALSO MARINE ALT.Al MARINI 
PLANTS) 01*1 

M(ONDARA TRt.ATMF.NT 0380 0471 
SIC l RITA 0077 0175 0205 0284 0361 


SEDIMENT 0010 0054 00*2 00*4.0105.0115 0(30 0123 
0124.0127 8130 0131 0133 0137 *143 
0151 01*1 018*. 0180.0204. OMR 0243 
0312 0319 0323 035* 0383 Mil 8481 
0488 0498 

SI DIMFNTAFION 0121 0141 0237 0238 0244 031* 0340 
0372 837* 8379 *382 8398 0488 0481 
0415 0427 0444 84*7 

SI 1 PAtil 0128 
SLUM ENTS 832* 

Sll t CUKif H'ATION 8312 0319 
SfcMK ONDUCTORS 0258 
SIN SING 0035 0195 0231 

sfNsrnvin oou ooio oiss 0159 0195 0197 0220 

0221 02*5 0381 047* 0482 

StNSORs 0035 0047 0075 0177 0183 0231 0242 0399 
SI P PAR < ARTRIIX.LS 0225 

SI PARA DON iSht AIM) INDIA IIH Al PRCKLSMSt 

0029 0053 00*4 0100 0174 0193 019* 

020* 8209 0210 0215 821* 0229 0273 
032* 033* 0376 0377 045* 

SI PAR A IMPS (Ml Al SO 1 ANKS i SI DIM! NT AIIOMt 
0229 0139 04*8 

SI PUT I AMs SA Sll MS 0428 0430 
SI PTK V. AS IT WATER 0429 

si mem omi 0344 

SI R(>1 OCA 0491 

SI RV l(T S 0002 0019 0022 0027 0031 0239 0241 0282 
0290 0291 0292 0295 0302 0.104 0309 
0.113 OH* 0122 0327 

SI SSll I 0275 

si rnv, ip 04iv 

SI rn I AMI 1 MM IDS 04*8 

Si rn I Ml N I 0290 0340 

SI A AN 0074 

S| VI RN RIM R 0148 

SI Al RN TRI N| AA All K Al IlloKIlA 18)24 (8)28 0148 
0283 0304 0152 0423 0441 

SI AAAGI (88)1 18)13 0014 0014 (Nil* 0094 Dili 0313 
0152 0.153 0370 0.172 0382 0184 0187 
0398 0420 0421 0428 0429 0431 0438 
0439 0441 04*1 04*7 0471 

SI AN At 11 DISPOSAI 18139 
SI VA At.I M OAVS 00.40 

SI W A(.1 SI ( IK,I (8)1* 01*5 018* 0.198 0421 0424 
0425 0427 04.11 0434 0435 04.1* 0437 
0438 0440 

SI WADI IKI A I All N I 0014 001* (8)30 0250 0124 0.1*5 
03*7 0.170 0.185 0420 0428 04.10 
SI AA At >1 WORKS im.UTNIS 0094 0237 0351 0.199 
0400 0431 0472 
SI W1 R CONSTRUCTION 0322 
SI AM R Rl NOVATION 0329 0331 0332 0333 
SI AM RAGi 000* 0009 0015 00.10 0039 00*3 0280 0309 
0110 0311 0.113 0314 0.117 0318 0321 
0322 0325 0327 0329 0330 0331 0332 
03.14 0.136 0337 03*5 03** 0430 
SI AM KAGt (COMBINED) 0.110 033* 

SI AA| RAGI Rl HABII ITATION MANUAl 0333 
Sf AMKS 0022 015 ) 0249 0.109 0310 0311 0312 0313. 

0115 0317 0319 0320 0321.0322 03X3 
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41324 0325 0326 0327 0325 0320 0330 
0331 0332 0337 0343 0463 
51 X 0210 0472 0474 0400 0400 0490 0400 
SHADE 0II1 
SHAHS 0322 0343 
SHAIIOW'WATER 0070 
SIIAU OWNFSS 0105 0121 0122 0340 0410 
SHEAR 0064 0312 
SHE 1 PING 0327 
SHhl r 0057 
SHUl AND 0141 

SHIRS AND BOATS 0007 006ft 0101 0141 0200 
SH(K K 0377 

SHORf t SH AlSOfOASG IMNI2 0124 0145 0211 

SHOW! RS 0170 

SHRINKING 0406 

SH VI SAND SIEVING 01 441 

SK.NAI S 0121 0125 0140 0102 01% 0107 0206 0225 
0220 0231 0270 
SIGNATURI 0051 
SH l< A (.1 I 0110 0211 0220 0377 
Sll l( AH S 0116 0260 
Sll K ON 0120 0125 0215 
SH I 0420 0440 

Sll VI R 0170 0191 0199 0210 0241 047H 

Sll V| R ( HI OHIDI 0199 

SIMA/INI 0024 0211 0252 025 4 

SI Nil I Akin INPI X 0219 

SIM! I AT OR 0,106 

SINKS 0086 0280 0116 

SIN II RING 0419 

SIM SOIDAl 0046 

SI rINC, 0315 

Sl/I (Of PAR IKUS) 0141 0254 0151 

SI/1 HANOI S 0455 

SKA If HI 0446 

SKIDS 0269 

SI A IS 0416 

SI AUGHU RHOUS* 0152 
SI K INC, 0IKK 
SI l< KS 0002 0177 
Si IDIN( i 0U4 0419 
SI II 0155 

SIOPIS 0063 0128 0159 0 H 9 0448 
MOl (ill 0161 

SI 1 IK.I (Sll Al SO INDIV IDDAl SODRC1S 0017 
(Ml28 0249 0358 0372 0376 0379 1)182 
0185 0389 0398 0405 0411 0422 0423 
0424 0431 0412 0431 0414 0415 0436 
0437 0438 0439 0441 0451 0467 
SI HX,I (DH.I Slim 0434 
SI l 1X4 AGI 0381 0418 0444 0458 0461 
SI DPGI Bl ANKf IS 0379 0451 
SI UDGI < AKI 0091 0249 0423 0469 
SI UDGI C'ONDIIIONING 0427 
SI Vi XH Dl W AIER1NG 0249 0422 
SI (llXil DIGESTION 0426 
SI UDGI DISPOSAl 0001 0028 0033 0358 0436 
SLUDOP DRYING 0424 
SI IHXJf- FORM Al ION 0381 0422 0435 

si unor handi ing 0423 

Sll IXU MANAGEMENT 0034 


SI I DOE SFTT1 I ABILITY 0381 0390 0393 0402 

Si l DGL SETTLING 0390 

SI l DOE SI ABU JZATTON 0385 

si i rx>L storagf 0422 

SI l DGE TR ANSPORT 0389 
SI L DGE TREATMENT 0365 0423 
SI DDGE IT1LIZATIOS 0028 0432 0433 0434 
SMAIi SEWAGE WORKS 0014 0016 0022 0030 0033 
0039 0151 0161 0315 0317 0318 0350 
0351 0352 0354 0355 0356 0357 0360 
0361 0164 0365 0366 0376 0381 0384 
0386 0387 0388 0399 0400 0403 0411 
0412 0411 0419 0422 0424 0434 0438 0472 
SMOKE- 0078 0492 
SMOKING 
SOAK AW AY S 0339 
S(K IOL (XjY 0055 

SODI1 M 0118 0125 0172 0201 0266 0267 0477 

SODIl Mf HI ORIDf 0172 0201 0210 0221 

XODH M DODI ( Yl SH PH AH 0217 

SOPH M HYDROXIDI 0201 

SODIt M HYPfX HI ORIH 0160 

SOPH M MERIT! 0194 0204 

SODIUM PHOSPHATE 0172 

SODIl M SH 1C Ml S 0268 

SODIl M IIHOSl l PH Ml 0204 

SOITIMNGOI WAIIK 0219 0250 0267 0274 

SOfTl MNCi PI AMS 0240 

SOfTM SS 0245 0268 

SOU 0046 0051 0094 0110 0119 0174 0179 0214 0222 
0251 0278 0289 0292 0101 0X11 0123 
0147 0365 0420 0421 0430 0412 0411 
0414 04 X» 0448 0471 
soil (( HARArn RISIK S Ol ) 0110 
SOU I n Vi SOI* 0066 0114 0414 0448 
SOU ADD 11IV I S 0417 
SOU HORIZONS 0126 0420 

SOltyW MIR SVS11 MS 0044 0046 0049 0051 0067 
0116 0179 

SOI \R R \PI U ION 004 ^ 0258 0411 
SOI Dl RS 0297 0108 
SOI I SOI R( I IM16 
SOI I NOID 0100 

SOI ID SI Ml 0204 0221 0221 0242 0140 0172 
SOI IDS 0249 0110 0116 0181 0199 0407 0421 0422 
04H 0424 0412 0411 0416 0441 0460 
SOU BIL If Y 0118 0120 0211 0239 0253 0207 0406 
0440 0444 0469 0471 
SOI l HI I l/ATION 0119 
SOI l Tl S 00% 

SOI l 11ONS 0086 0181 0184 0203 0215 

SOI VI NT I XTR AC I ION 0105 0216 

SOI VI NTS 0192 0195 0207 0220 0254 0270 0292 0327 

SONH A HON 0271 

SORB! NT M \ IT RI At 0466 

SORPTION (Sll \l SO ABSORPTION ADSORPTION! 

0087 0222 0241 0466 
SOURCFSiOl WATER) 0081 0277 0304 
SOITH STAE7ORDSHIRE WATER 0300 
SOUTHERN WATER AIT HOR1TY 0316 
SOI IMPORT 0315 
SPAIN 0175 0346 0419 
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SPARE PARTS 0320.0356 

SPATIAL. 0035.0040.004M074.0002.0003 0106 0113 
0144.0345 

SPAWNING. 0060.0170 
SPECIALIST. 02*5 

SPRIATION. 0119. 0132. 0181 0193, 0197. 0190 0199 
sPECIES (BIOLOGICAL), 0010,0107, 0100. 0109.0113. 

0114. 0115. 0152 0157 0150. 0160 0162 
0166. 0184. 0189.0193 0197 0199 0207 
0222. 0265.0270. 0271,0324 0370 0387 
0395. 0417 0433. 0479 0480. 0489 0499 
SPECIFIC HEAT. 0425 
SPECIFICITY, 0481 
SPECTRA. 0047. 0075. 0182. 0228 
SPECTKOFU OROMETR Y 0194 
SPECTROMETRY (MASS), 0124 0174. 0206. 0207. 0213. 
0218 

SPECTROSCOPIC INSTRUMENTS. 0206 
SPECTROSCOPY. 0132. 0182. 0184 0185 0190 0191 0198 
0200. 0224 

SPECTROSCOPY (ATOMIC ABSORPTION). 0130 0132 
0197 0202 

SPECTROSCOPY i ATOM 1C ABSORPTIONi (IT AMI.) 0187 
SPI (TROSCOPY ( ATOMIC ABSORPTION.< Il-T AMEt.l SSi 

0201 

SPIT TROSCOPY (ATOMIC EMISSION i. 01X1.0463 
SI1-.CTROSCOPY i ATOMIC FLUORESCENCE). 0204 
sPI ("TROSCOPY (GAMMA RAY) 0132 
SPERM HI.AD. 0472 
SPHERICITY. 0267 

Si'll I S iSEE ALSO INDIVIDl AL SUBSTANCES SPll.T i 

0002 0026. 0078. 0079 0085 0141 
SPIR ALS 0280 0327. 0442, 0460 

SPLITTING. 0447 
MURE 0265 
sPOTS 0204 0290 0.345 
SPRAYING 0.169 
SPREADERS. 0419 

SPREADING. 0028. 0058 0078 0141 0316 0368 0423 0429 
0434. 0435. 0436 
SPRINGS. 0090 

ST ABII I/AT ION (SEE ALSO FIXATION. 

SOLIDIFICATION. 0161 0195 0210 0358. 
0409. 0433 

s i ABLE 0025 0040 0157. 0193 0207 0235 0373 0451 

SI AFFORDS HIRE. 0300 

ST AGE S 0029. 0036. 0067. 0086. 0129 0182 0192 0205 
0207, 0210 0236 0275 0288 0311 0328 
0351 0360 0374 0376 0384 0420 0421 
0423. 0424 0468. 0471 
s I AGN ANT. 0150. 0214 0216 0446 0459 
s I MM.ESS STEEL PIPES 0277 
SULKS, 0002 

ST AND4RD DEVIATION 0103, 0176. 0200 0201 0202. 

0206 0210 0211 0215 0217. 0485 
ST ANDARDS. 0007 0010. 0011 0013. 0014 0015 0017 
0018. 0019.0029. 0030.0076 0090 0147 
0151. 0158. 0181.0207 0246. 0244 0245 
0255, 0260. 0269 0297 0299. 0302 0312. 
0313. 0318. 0319 0323. 0329. 0331 0338. 
0350.0353. 0356.0359.0360 036!, 0383 
0385. 0419. 0431. 0443. 0444. 0453 


STANDARDS (DRINKING WA ITER). 009*. 0647 
STANDARDS (EMISSION). 0022.0026 0093. *231 
STANDARDS (FOR CHEMICAL ANALYSIS) 0495 
STANDARDS (GERMAN), 0207 
STANDARDS (HEALTH) 0005 
STANDARDS (INTERNATIONAL). 02*1. *933 
STANDARDS (MICROBK1LOGK Al >, 0024 0316 
STANDARDS (WATER QUALITY) 0615 
ST ANDING CROPS 0112 

STANDING W ATERS (SEE ALSO INDIVIDUAL TYPES). 
0156 0277 

STARCH (SIT ALSO CARBOHYDRATES». 03*7 
STARVATION, 0397 0458 
ST ATE 0010 0012 0234 0332 
STATE Of THE ART. 0380 

STATISTICAL ANALYSIS. 0007.0107. 0130 0219 0367 
0394 0482 0485 

STATISTICS. 0067. 0081 (1101 0130 0140 0165 0206. 0221 
0303,0337 0412 

STE ADY STATE. 0083 0086 0195 0467 
STEAM. 0369 
STEAM STRIPPING 0442 
S IT I I 0297 0322 
S I I l PM SS 0053. 0059. 0060 
STERILITY. 6156. 0157. *277 
STEROIDS, 0491 
S TIRRING. 0203. 0246 

STOCHASTIC BUM EASES 0047 0052 (8162. 00*7 0337 

STOCKS. 0IIJ 

STTlKTill)MI1R Y, 0410 

S IT IKE. 0340 

STONES. 0108 

STORAGE. 0004 0016 0019. 0028 0046 0051.0061 0075 
0076 0085 0136. 0145 0147 0148 0170 
0282 0304 0325 0338 0334 0341 0343 
0349. 0357 0388 0398 0410 0422 0423 
0437. 0455 

STORAGE RESERVOIRS. 0238 
STOREYS. 0236.0361 

STORM OVERFLOWS, 0018. 0102, 0151 0340 
STORM SEWAGE.. 0016. 0243. 0316 0336. 0338 0341,0343. 
0365 0983 0.188 

STORMS (1048 0053 0054 0104.0109. 0124 0125. 0338. 
0340 0363 0388 

STOCK RIVER 0316 
STRAIN iDIOLOGK At 0155. 0473 
S IR ANIJS. 0219 
STRATA. <8194 

STR AT IETCATION. 0057 0058 0064. 0074 0122 
STREAM I LOW (8152 0065 (8167 
STREAMLINING. 0350 

STREAMS (EXCEL’TUNG NA D R AJ. CHANNELS). 0109 
0110 

STRE AMS (IN NATURAL CHANNELS). 0051, (8H2. 0056 
0057 (88.1 0066 0067 0068. 0069 0081 
0085 0089.0102. 0103 0107. OHM. 0109. 

0110 0111.0112. 0121.0123.0125. 0128. 
0130 0131 0136.0137. 0139, 0146.0147. 
0166 0168 0175 0181.0185 0194 0202. 
0204. 0205 026*. 0212. 0220, 0241.0252. 
0254 0264. 0349. 0429 *431. 0442. 0472 
0473 05(8) 
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STRETC HES, 0151 
STRIPPING, 0213, 0400 0444 
STRIPPING VOLTAMMETRY. 0195. 0100 0205 
STRONTIUM, 0140. 0201 0229 

structure activity relationships.0487 

STRUCTURES. 0042, 0059, 0060 0066 0067, 0070 0100 
0103, 0104. 0107. 0122 0179, 0204 0304, 
0305. 0321.0329. 0330, 0335 0341 0363 
0410,0459 0476 0481.0487 

STUB, 0343 

stunting. 6489 

SUBMHRGENC E, 0105, 0200 0353, 0377 0302 0404 
SUBMERSIBLE* 0341 
SUBSTITI TION, 0221 

SUBSTRATES 0109 0231 0375 0376 0378 0391,03% 
0397, 0406, 0418, 0425 0450 0454 0458 
SUBSUR1 AC T% 0125 0141 0278 0341,0421 
SUUTIDAE ZONE, 0117 
SUBURBS 0305 
SUCTION, 0389 

SUGAR (SEEAI SOUAKBOHYDK A ITS). 0231 0414 0415 
0449 

SULPHA ITS 0118 0125 0126 0233 0440 
SULPHIDES 0233 0311.0324 
SUI PHONI DERIVATIVES 0224 0475 
SUEPHOX1DE, 0224, 0227 
SULPHUR. 0181 0186 0220 0251 
SULPHURIC Ann 0198 0324, 0351 0360 0386 0400 
SI EEKNA 7 ANT I UJl ! OR 0351,0386. 0400, 0431 
SI 'PER VISION 0038, 0318 0357 
SUPPI IPS 0020. 0027. 0031 0041,0070 0081 0092 0120 
0122 0126 0151 0243 0244 0283 0284 
0285 0286 0288 0301 0302 0304 0346 
0352 0418 0460 
SUR1 ACT W A PER (S/A 

LAKE S PONDS,Rl SI K\OIRS.S7 RE\\1S» 
(MHO 0012 18157 (8158 (8)81 0112 0138 
0160 0175 0196 0204 0209 02110220 
0226 0229 0245 0249 0274 0326 
SURI AC TAN1S 0190 0191.0192 0217 0228 0241 0273 
0396 0463 

SURCil 0290 

SURPl US ACTIV ATED SI lUK 11 0236 
SURKOUNDING.00I5 0108 0263.0322 
SLRVI ILLANl I 18123 

SIEVES 18104 0007 0008.0030 18158 0069 (8190 01181 
0117 0161,0294 0299 0303 (1313 0346 
(1356 0394 0412 

SUR\ IV M 0156,0157 0414 (1433 0473 0484 (I486 0497 
0498 

SUSP! NOLI) 0139 0160.0256 (1378 0381.0408 

SUSPENDED l OA1) 18164 

suspended sonns 0132,0139 0236 0316.0353 0359 

0379. 0397 0406, 0425 0429 0450, 0451 
0467 0469 

SUSPENSIONS. 0105, 0124,0127. 0155 0173 0256 0319 

0418 

SWEDEN, 0134,0386. 0400 0475 
SWINGING, 0403 

SWITZERLAND. 0030, 0098, 0144, 0424 
SYDNEY. 0036. 0150 
SYNCHRONIZATION 0228 


SYNERGISM 0167 

SYNTHESIS 0053,0107, 0180 0217 0241, 0335, 0410. 0463 
04% 

SYNTHETIC' FIBRES (SEE ALSO INDIVIDUAL NAMES;. 

0429 

SYRINGING, 0128 

SYSTEMATIC S, 0026. 0051. 0098, 0279, 0299, 0313, 0330, 
0392 

SYSTEMS ANALYSIS. 0003 0320 


TAILINGS. 0096 
TAMPA. FLA , 0078, 0236, 0334 
TANDEM. 0218 
TANKERS, 0285 

IANKS. 0080, 0361,0368, 0382, 0403, 0430 
TANKS (AERATION) 0353 0363 0382 0383.0386,0392 
0408 0467 0469 

7 ANKS (DIGESTION). 0425. 0445, 0449 
7 ANKS (SEDIMENTATION), 0235, 0316, 0370 0371,0376 
0382 0383, 0389 0407 0427 
I ANKS (SEDIMENTATION ) i CONTINl ED;. 0361 
T ANKS (SEDIMENTATION) (l PWAKD FLOW ,0235 0451 
7 ANKS (STORAGE). 0338. 0340 0383 
I ANKS (STORM). 0336 

I ANNERIES (SEE ALSO LE AT HER IMH STRY*. 0193 
I ANN! KIES WASTE WATERS (SEE ALSO I LATHER 
INDUSTRY 
PANNK ACID 0192 
I APS 0203 0205 0226 
TARGET ORGANISMS, (1499 
TARTARIC ACID 0197 
PASTE AND Ol KM K( ONI KOI 0362 
1 AST I S ANDODOl RS (8)34 0115 024 5 0355 11362 0363 
0364.043(1 0437 0446 
I AX A 0107 (1476 
IAXONOMV 0107 0476 
ITT EC OMMl NIC AllON 0027 

I ELEME.TRN . (8)35. (8)36 0284 

II l IPHONE. 0357 

I EI.EVISION, 0328, 0334, (1427 

II MIT R A IT 1)116. 0413 

11-JMPER A11 'RE, 0036, 0057, 0059 0072 (8)74 0080 0116 
0120 0162. 0185, 0192. 0195. 0202. 0211 
0212 0220 0221 0230 0234,0254 0277 
0371 0372 0377 0381.0391 0398. 0413 
0425 0439 (1444 0485 
Tl NNESSEl . 0166 
TENSILE STRENGTH, 0080 
TENSIOMETERS 0447 
IT RBI TRY NT, 0227 
TERMINI>1 OG> ,0294 
TERRAIN, 0134 
TERRITORIES. 0009 
TERTIARY, 0124, 0471 

TERTIARY TREATMENT (SEE ALSO ADVANCED 
TREATMENT). 0266. 0274, 0419 
TEST ORGANISMS. 0473 
TETRA-N-Bl TYET1N, 0208 
TETRAETHYL. 0135 
TETR AEIA OROETHYEENE 0183 0187 
TEXAS, 0062, 0173. 0295, 0323 
TEXTILE INDUSTRY, 0460 
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tlx tills. ®46i 

THAMES CATCHMENT €669 

TH AMES RIVER 0656.0226 

I HE NITHERLANDS. 0003 0630 0061 0119 0147 0230, 
0250 0251 0292 0317 0316 0320 0351 

I HI IS EQI ATI ON 0069 

THIRMAL iSEE ALSO TEMPER ATI RE) 0074.0100 0104 
0177.0201 0212 0270 0371,0433 0439 0443 
IHERMOC1INE 0059 0073 
THI JtMODV NAM1CS 0129 
THERMOPHILIC 0155 0162 0425 
T HERMOS1T MATERIAL S 0326 
JHICKFMNO 0427 0469 
IHK KIMNOEQl IPME.n 1 0236 0361 
THICKNESS 0111 0177 01M 0211 023! 0312 0335 0436 
IHIN FILMS 0424 
I MUX VANATES 01*2 0467 
1 HIOSl l PH ATI S 0204 
TITIKAM 0466 

IHOROl'GH 0034 0116 0266 0320 0331 0465 
I TIKI VI 0097 0096 0493 049* 

IIIKTSHOI D LEVI IS 0056 0405 
I III KINC.1A 0039 0352 
I HI KINGIf NSIS 0500 
IH'iROXIM 0491 
IIIHI (I RRT NTS 005* 

III>1 S 0342 
IHRS 0122 

I It.II TNI SS 0297 0323 
III HI KV 0365 
III I \1>I 0448 

mi! SIT AT SO PI K 101)01 1IMI i w*19 WHO 0016 
0023 0039 1*148 0051 0054 0061 0067 
(*178 00*6 00*7 1*1*9 0101 0121 0123 
0134 0140 0142 0150 0151 0162 0178 
0188 0191 0192 0196 0199 0205 0206 
0221 0225 0230 0231 0236 0240 0266 
0287 0294 0296 0297 0298 0.302 0303 
0318 0320 0344 0.345 0347 0.348 0354 
0.356 0357 0372 038.3 0388 0.3*9 0407 
0444 0453 0455 0462 04X4 0496 0498 
i IMI Dll'! NDINI 0035 0047 0074 0106 0125 01.38 
0144 0164 0294 049$ 

I IMI Sf Rll S AN Al YSIS 0065 0074 
I IN 0181 

I IN OR<) \N|( fOMPOl NDS) 0207 0208 0481. 

I Is>1 I S( BIOLOGIC M i 0167 0170 0187 0219 0480 0483 
"I NNIl M 0131 0132 0258 
HI VNIl M OXH)| 0259 
IIIR MION 0.367 

HI! FRANCE 0105 0191 0201 0202 0288 0465 
ion INI (SLF ALSO MR HT I B1 N/F N1 Si 0195 0204 
0221 0470 

IOOI s 0065 00*2 0083 0096 0101 0105 0130 01*0 0287 
03.31 0351 0355 0382 
Kill KjRAPHV 0063 
'<)l RISM 0131 
FC>W [ RS 0360 0400 
lOXAPHFNf 0475 

fMXK ITS SFT Al SOI FTHAI I IMITS, 0011 013.3 0151 
0153 0159 0165 0167 0171 0193 0257 


03*1 0404 M44 0454 0456 0457 0464 
0479 0481 04*2 04*4 04*7 0490 0491 0499 

1X1X10 IN ME ASl Rl Ml MS 0I5V 0402 04*4 0499 
rmicm IE SIN 0159 0165 0457 0471 
10X10 M (X.1 0164 019* 0471 0479 04*2 04X8 0490 
0491 

mxiNs.sFi a. so unit si bst sncisi qim 
rRACI ANH)1 NIS 0112 0145 0160 017! 01*2 01*3 
01*5 01*9 0191 0192 0197 0199 0200 
0201 0203 0205 0206 0207 0209 0212 
0217 0219 0220 0221 0226 022* 0256 0462 
IR AS I 111 MEN IS 01*7 0206 
THAI ERS 0053 0222 03*9 

TR A< |Nc, |H HM(,u | s (*M2 005* 00*3 0094 01*0 
TRAlM 0352 0428 
IK AIT K 0303 
TR Ml I R 00(6 

I RAINING 0033 (*1.34 0038 02*5 03*2 
TRANS I 0202 
IK VNS1M ( ERS 0.300 
I RAN SUMS 0208 
IRANSI UHM VI ION (SI I Al SO 

BIO IK ANSI ()KM AllON) 0076 00*3 0129 
0131 0135 0157 0204 0459 0470 
I R ANSI1 ION Ml I Al 0229 
! R \NSMISSU IN 0019 0259 027* 0(99 
1 R AN SI’ARI N( S 0231 

IK AN SPOK I 0006 0007 0012 002* 0047 0049 0054 
0064 0070 007* 0079 00*0 008.3 0124 
0129 OKI 01.32 0139 0141 0150 0161 
0201 020.3 0204 0210 0212 022* 024* 

(126* 0274 0292 0293 0311 0319 0.326 
0330 0334 03.35 0341 0356 0.359 0406 
0410 (M19 0422 0413 0432 04.36 0446 
0460 0461 046* 0471 0490 
IKANSMKM 0107 
1R Al’ 0212 0214 0221 0347 
I RAM I 0089 0150 0347 0419 
IK! Al Mill ITT 0468 

I Rl A 1 \1[ N I 0007 1**19 0011 (Nil 3 0014 0015 0016 

0019 0022 0024 3*130 0034 0036 0039 

0058 0094 0095 0098 0127 01 VC 0145 

0146 0148 0171 0187 0192 0201 0209 

023 3 0234 (1236 0237 023* 0239 0241 

0244 0245 0247 024* 0249 0251 0252 

0254 0257 0261 026.3 0264 026* 0270 

0272 0274 02*4 0296 0314 0315 0316 

(|3|7 0336 0.340 fl.15| 0332 0.356 0349 

0.364 0365 0.367 0370 0 372 0374 0375 

0 376 03*1 0.3*2 03*3 0384 0.3X5 0.3*6 

03*7 0.3** 039* 0.399 0400 (Mill 0411 

0421 0413 042* 0429 0431 04.3.3 04 35 

0438 0440 0441 (3442 0447 0448 0449 

0450 04*1 0453 0456 0457 0459 0461 

0462 0466 0467 046* 0469 04*1 0500 

IR1 A IMI Nt II Rl ORM\N( I 038* 

Ikl A 1 Ml N I PI AMS IMH4 (Mil 5 0016 0028 00.30 0035 
0152 0233 (1234 0243 0244 0336 0.3*7 
0.35* 0374 03** 0390 0392 0.394 0395 
0411 0412 0420 042* (M29 04.30 044.3 
THE I S 0052 0166 02*9 034.3 04.30 0432 0433 
1K1 \( HI S 02*9 0291 0322 «3Z3 0327 0.329 0.342 0430 
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TRENTON, 0124 

TRl (SEEALSO W1THOIT PREF IX). 0222 
TR1AZINKS, 0175 0220. 0460 
TRIBUTARIES 0120, 0130, 0151, 0200 

trk hlorof:thyli;ne, 0244 0254,0442 

TRTCHUTROPHFWOLS, 0200 
TROPHIC STATE, 0140 

TROPMK SYSTEM (SEE ALSO EUTROPHICATION>. 0117 
0140 0275 

1ROPK AL REGIONS. 0125, 0490 
TKOPOLONh, 0207. 0200 

TROUT (ERESMWATl-RDShE ALSO F ISH rSAl.MONID). 

0109,0159 0472,(1477 

TRYING, 0307 
TUBE WEI IS. 0090 

n bls ( see also pipes), oooo, oho 0212 0215 , 0309 . 
0309 

IT N( i.STEN 0201 

TUNNEJ S AND TUNNELLING, 0315. 0316, 0322. 0341,0343 
TURBIDITY, 0036. 0230, 0240 0274, 0373, 0399 
TURBULENCE 0072,0371 
TURNKEY 0350 
TYPOLOGY 0106 


U S EN VIRONMEN I AL PROTKTION AGENCY. 0007 
0000 0010, 0095, 0127 0214 0350. 0462. 

0466 0476 

Ul PR AEII/I RATION, 0139, 0193, 0252, 0273 0274 0460 
Ul PRAEIETR A l ION PLANTS. 0139 
Ul LR A SONIC’S, 0152. 0259. 0266 0271 0296 
Ul PKAV10LETDISINEMT10N,0265 0399 
Ul PR A VIOLET RADIATION, 0177. 0109 0199, 0203.0209 
0211.0230, 0245 0252.0261 0264,0265 
0270, 0470 

UNDERGROl NT). 0330 034MM7I 
UNDERWATER, 0080 
I NET I 'PERI I > WATER 0150 
UNIFYING 0010 0026 
I'Ni l PROCESSES. 0361 

UNITED KINGIHTM, 0022.0028 0058 0095 0149 0232 
0278 0279 0299 0315 0333 0353 0365 
0424. 0478 

uni run states oe America, 0005 . 0008,11010 oon 

0018.0033. 0046. 0052. 0095, 0118 0137, 

0168 0239 0254, 0258 0266 0277 0307 
0323 0334 0335 043L 0462 
l NIV ERSrm N. 0351,0464 
UNSPIX IITED, 0494 

l NT RE,A LED. 0278 0377. 0401. 0424 0433 
UPGRADING. 0245, 0351,0359 0360. 0361 (U65 0368 0412 
UPI AND AREAS 0066.0134 

I PTARE 0119,0122.0169,0170 0172,0401.0406 0410 
0413, 0483 

I TW \RU F LOW . 0443 0450 
l PWEl l INGS, 0072 0074. 0138 
URANIUM. 0126 

l RB AN ARI AS, 0015. 0016. 0018, 0021 0033 0048 0050 
0054 0056 0061, 0089 0094 0126 0132 
0151.0235. 0268. 0272 0295, 0296 0305 
0325 0326. 0330 033I 0333. 0336 0357, 

0360, 0366 0387 0424 0437 0473. 0492 

UREA. 0112 


URINE t 0205 0229 
IRONS, 0223 
USK, 0077 

UTRECHT. NETHERLANDS. 0317, 0351 
UV IRRADIATED. 0399 


VACUI’M. 0251. 0308 
VADOSF. ZONE, 0447 
VALFiNCTA 0175 
VALF;NCY.0466 

VALLEYS 0070 0121 0136.0432 
VALVES 0284, 0300. 0339, 0392 
VANADIUM 0132, 0182, 0192 
VAPOUR, 0204. 0292, 0327 0369 

V AUL TS, 0341 
VECTORS. 0348 

VEGET ATION. 0061, 0070. 0110 
VEGETATIVE, 0370 0433 

VEHICLES (SEE ALSO TANKERS), (1079, 0328. 0436 
VELOCITY 0058, 0079, 0083. 0242. 0265. 0312, 0322, 0340, 
0348,0371.0378 0419 0427 0462 
VENTURI. 0478 
VERAPAMIL. 0483 
VERIFICATION. 0059 0086.0203 
VERMONT 0128 
VESSELS. 0187 0381 

V I A HI LIT V 0065 0156 0157 0264 0274 0405 
VIBRATIONS, 0259 

VIENNA, 0020 

VIRI l ENCE, 0387 

VIRUS CONCENTRATION, 0154 

V IRI SES ( GI NERAl ) (SI ! ALSO IM>1 V ID GRP\ 

BET OWi. 0274 0475 
VISIBILITY . 0075 
VISION 0002 0108 0177. 0357 
VI T AMINS. 0491 
Mini OGENTN (V472 
VOIDAGL, 0278 

VOl ATTLF MATERIAL S 0174 0213 0245 0260 0271 
0292 0327 0336 0379 0442 0457 
VOl CANIC ACTIVITY. 0045 
VOl I AGL, 0199 0218 

VOl IAMMETRV iSl T AL S() POLARtXiR APHY ». 0191, 
0195 0199 
VORTEX 0339 


W All AG, 0352 
W A LB At M. 0477 
WAl ES 0006 (8177 0342 
\V Al KING. 0132 

WALL (8190.0091.0212.0226,0280 0292 0327 0334 
WARES (88)4 (8)28. 0354 0357 
W ARMING. (8)44 (8)57 18173 0162 0264 0371 
WARS, (8)20 0475 
W ASHING. 0054 0370 
W AST AGE: 0298, 0318. 0382 0385 
VV ANTE. 001E 0043 0093. 0148 0151.0169 0236. 0242, 
0340.0369 0374 0377 0436 0437 0451 
0456 0457. 0469 
WASTE DISPOSAL, 0011 

W AS IT DISPOSAL SITES (SEE ALSO DUMPING. 

EANDFTI ESI 0174. 0178, 0231 
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WASTEWATER 0015 0016 9138 0151 0182 0191 0193 
0200,0270.0295. 0312,0390 0370 0373 
0379 0391.0395. 03% 0401 0425 9430 
0431 0442 0449 0452 0453 0459 0490 
0401 0402 0403 0404 0400 0407 0470 
V> ASTEW'ATFR MANAGEMENT 0450 
A VSlTWATER STREAM 0402 
A \sn WATER TREATMENT 0011 0021 0022 0314 
0330 0358 0307 0309 0373 0404 0450 
0402 0403 

A VSTTW ATTR TREAIML NT (BIOl OGIC AI l 0458 
A AS IT WATER TREATMENT PI ANTS (SI! Al V) 

SEWAGE WORKS 0025 0230 0307 0310 
0359 0302 0303 0308 0373 0380 0382 
0393 0394 0407 
AA1T-R ANAl YSIS 0181 
A V H K BA1 ANC'L 0040 0094 0370 
A A IT R BODIES 0084 0100 0171 

v\ \n r c on mn 0104 0120 oiho 

A Ml R COMP AMI- S 0040 0041 0148 0291 

AMlRC'YlTl 0130 

V\ \H R Dl MANDfSLE AlXOAATTRtONSl MPTIO\> 

0045 0076 0230 0300 

A Vlf R DISTRIB1 TION 0283 0297 0301 0300 
\\ VII R DIVINING 0278 
A \ 11 R 111 X 0348 

A \ IT R IMH SIRS 0035 0041 0114 0333 
A \n R II \n 0027 0051 0056 0085 0176 0337 0430 
A \|| R I OSS 0289 0346 

A MIR MANAGl ML NI 0029 0045 0088 0299 

AMIR MOV1 Ml NTS 0447 

AMIR Ql AI in »N Ml'RAI A Ml RS) 0001 (HHM 
0010 (Nil2 (Mill 0024 0015 (HI 16 (HI.18 
0050 0068 0072 0071 0082 (1102 0103 
0104 0126 0127 0151 0152 0217 0241 
0297 0104 0165 0455 0471 0485 
A Ml R HI SOI R( I S 0001 (HMll (>027 0042 0055 (1101 
0146 0147 (1319 (MU 
A MfR SIR\|( I COMf’VNII S (KMI 
A Ml R SlIOR IA(>1 0272 

A MT R St Pl’l II S 0020 0031 (NI18 0039 0061 0076 
0085 0091 0126 0149 015(1 0257 0264 
0272 0279 0282 0289 0296 (1101 
A MI R SI PPI II S HK)Mt SIIC ) (1126 
AMIRS! PPI II S mi Mill i 0005 0007 (8)19 0020 
(Ml24 0027 0098 0145 0148 0150 0151 
0152 0153 0156 0211 0220 0237 0238 
0241 0243 0244 (1251 0252 0256 0257 
0262 0265 0268 0272 (1281 (1284 0285 
0292 0101 0.11(1 0431 (M72 
A MIR SI RIAHS 0110 
A MIR 1 ABI I 0094 0315 0123 0325 0430 
A All R IHI AIMIrNf 0035 0036 0099 0149 0237 0240 
0245 0250 0252 0254 0259 0261 0270 
0274 0276 

AAHRI NDrRT AKINCi 0020 008 l 0284 0286 0291 0299 
A MTR 1SL 0099 0295 

A AH R WORKS 0020 0022 0024 0036 0038 0061 0099 
0146 0148 0234 0235 0238 0244 0245 
0249 0250 0251 0255 0269 0284 0289 
0296 0297 0431 

A ATT R WORKS SI l DG1 0249 


W MTRIVORNr 0173 0200 0495 
A ATT RPIPt S 0290 
A ATT.R ITGHTNLSS 0323 
WATT RA AS S 0143 
A AS PI t-NGTTlS 0226 

AI AIMER 0014 0018 0051 0055 0073 #177 0342 0353 
0T59 0383 0388 
WEIGH ITN(. 0086 0304 
AI IRSiSH AI SO DAMS' 0151 0235 0339 
Alt DIM. 0286 0142 
W! I l SAMIT INm 0178 
A [ MJ IU I) (8)92 0272 

Wilts (Sit AI Ml BOR I HOI IS) 0081 0082 0089 0090 
0091 0092 0093 0126 0135 0272 
Will SdNVI KIlDl 0091 0093 
W| 1 SH WAIT R AlTHORin #269 
A [ 1 0134 01 Ml 0147 0359 0360 0383 0388 
A I n AMIS 0068 0081 0094 0134 0361 0170 0421 
WIND 0058 0074 0151 0177 
WINDINGS 0280 0327 0442 
WINDOWS 0078 
AIRL AND ( ABI I 0174 0292 
A|S( ON SIN 0135 
AITHDRAAAI 0061 0122 
A (HID 0492 

WOOD WASH 0233 0466 
WOODWORK 0341 
AORC PS IT K (1148 
AORKPI A( I 0149 

WORKS iSI I AI SO PI ANTI 0011 (8121 0039 0236 0238 
0249 (1251 0304 0.116 0351 0.198 0161 
0187 0394 0441 

A OR | D III AI 111 ORGANIZATION 0011 0090 0114 
0260 0465 

WORMS 0482 

A ORMS < A\M I IDmOI IGOt MAI 1 All MJI AIK i 
WORMS iNI MAIODI i 0409 0481 

X RAS Dll I RAGIOMI II R 0112 

XI MHlltH l( COMPOINDS 0397 
XSI I M S 0221 (14X6 0490 

SI VSIS (SI I AI SO INDISIDl AI GKOl PS HI I OA I 
02H 0449 

S INI) (HHM (HIM 0090 0114 0114 0119 0178 0181 0207 
(1262 0291 0379 0407 (MJ0 (M49 

SORK (1268 
S ITRII M 0229 

/I 1(0 0007 0121 0127 0115 0294 0299 0.169 0446 
/IN( 012.1 0110 0131 0163 0187 0196 0203 0233 0297 
0167 0478 0480 0481 (M84 

/IRC (INK M 0267 
/N 65 0168 

/ONI S 0051 0061 0070 0082 0089 (8)91 (1122 0112 0226 
0272 0292 0298 0300 0311 0125 0346 
0182 0191 0407 0411 
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MODELLING WATER QUALITY 
IN DISTRIBUTION 


WRc can provide you with both the software and 
a modelling service. 



WATSED - new software which simulates 
deposition and resuspension of particulate 
matter. Typical uses: 



• identifying clean or dirty pipes 

• planning mains flushing 

• anticipating dirty water problems 


WATQUAL - simulates the concentration of 
decaying substances (e g. chlorine) and inert 
substances (e g. nitrate). Typical uses: 



• identifying levels of chlorine residual 

• contigency planning for contamination 
incidents 

• planning booster chlorination 

• assisting response to customer complaints 


In addition to the software WRc can provide a 
water quality modelling service to investigate 
both current and potential water quality 
problems. 



For father information on the software or the service, 
please contact: Stuart Ogle, WRc pic, Frankland Road 
Blagrove, Swindon, Wilts, SN5 8YF 
Tel: (0793) 511711 Fax: (0793) 511712 


!*} 
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yr it bo Abstract* 954)607.954)610, 954)612,954)692, 

954)694,954)765, 954WU4. 954)646, 95-OK50 

954)501 

Preview of the international lecture programme of the Pipe- 
tin# C onstruction Congress, 
f) SHIN (Ruhr l l m vensnu Rochumj 

hmk 1994 45, No * 4 6 fin (ifmum 
Ihr International Pipeline Construction l impress was due v N hdd 
in Hamburg from lbto 20(Xinha 1994 and ,i svnopso o! the pjjvtv 
u he presented is given The programme wav o ,ommcnu nut i 
seminar organized by the Federal Mimstn lor Rise ik h aod Ik sr j 
opmcnr on the theme of rehabilitation of leakire seuers md du 
subsequent technical papers were grouped undn soon! h< Mmp 
dealing with methods of delation mtMotunntllipg md it ^htrv 
pipe laving techniques maintenance of w iter suppl> mtw *?k u?t t 
v ltton of sewer pipes under atheist conditions m i new 1 l* u ir 1 
iegul.i(nr) controls In addition to the si mm r »ht pnxudinp.i >m 
pi sed 2H papers toncerned w ith du latest dt vrlopmtnts in pqO n 
mg and pipeline rehabilitation of which 1) urn lontohuud h\ 
ui finrs lioni countries outside (rc»mum tl nchsh mnsi u i i 
puwikh sterling valid tor !99 *m International 

95-0502 

I hi* evolving inlrrraer between water qualitv mauagermiii 
and monitoring 

W H SOI I MAN (Water K<st u» h ( enter f nr* lg\pi> nut R 
' w \kf) 

U ir» tnurruJumtil 1994 19 , V t PS 44 

\ * ous It s c Is through w hu h w iter \u ilnv m in u r t t a rn u \ i i n i 

i trim \ s muldt solve m t xammt d I uio» ' b n Mr r e *1 11 

U goti/iny mirugt mult ttfukpiev md inhume or un d m ds 
i i si I he m >ru hided pi inmujt Imeu it nuiuivis ox mh n 1 
i itivi numcual and pr iphicul tnhiimihu 1 hi id r n nun 
i tdv uul moriiioruif. sv sterns [m m is nmtun w m 'ni * 
i f ik{ Hillard onl\ strutpi s controlling Oil \ n m 1 v rm i 

i i i tssisied strategies ir* > x immul \pplu iliom I lb < u it gi 

v iht I yvpt mil the { S \ isdsMnbid Inkinational 

954)505 

developments in industrial effluent control in (In l ruled King 
dom 

J J I 1SMI K i North West W ikt 1 uniteu W irnnpt *n 
H u r S omo A In hnt*l(*it\ l‘>04 29, Nub S t 
Iht revulatinn of industrial t It IuliP di chut > pd» s< ' r »n J 
t onPulied watersis, xplanu d with rmph ivi nnlm Inn if>{ I m 
h I upland and W lies vstmh I C I>ik m ir 1 In ir 

tin tal ( oit\( rilion Norm d Jsthnj. U s * i t r i 1 if *' s 

^ nu Smites ( ompanies bui un> dotlurij i oi t in m i *m*t> i 

in harmlul substantrs mu Id not U mnvuitid withi i n ft o o i 
thv Set r ttarv of Stale lot tlK I tivi 1 'nun ni Ibsihitgt u*m» 1 hi 
w m rs art the ri sponsihiiils ol (Ik N ituwnt R(*^r \\ tho'it 

honilK under the f nvironrnrntal Protiumn \<; *990 urn » 

dated integrated pollution mntrol r nor^ < t Ion 1 p'oodar 
rwrtd tonsrru (non Her Majtsis s Inspector it* of fhiilunon U 
Ihev are allowed to function Details of U piM rn»f n mi d< bn 

tions a list ol prescribed substances >nd moutlim ol flu hirtmv 
sihenie of the ^ regulators nr provided Th< daui-oMh* r t*ulioir 
ind the need lor close so optraimfi Ixfkxe^ n (hem m rn^ted l k 


954)504 

t krnunv faces future with integrated upprumft to nnir^ 
mental proirt tiott 

l HI It)) Ml 11 k {federal ) DMianmrtii 'Sgcov> * and R 
Ml HI H< tR s 

4*ii«» >X *4 a to InirrrMUi'tui! IsH*4 9, No 5 V ^ 

Dio scn oou part of i rc ol waste*Mtr« licetmciu legidatum and 
fomie pends prrvnt tv vast lot an uueguted hohdu appoww h to 
fvdiurnm (firvenuoi I he ituxept n! u^vbalatKmg *v diRUssrd in 
wh ^ h ) ucliKt spex du i. ik rtts substaik t and t mtesroo data amt the 
iss.staicd tx MkoIok’h al andcvOKuu olog »aJeHei tsait uxmKtered 
Cl a hvM sitru dal * k »di utifuv i ombmatum oi w* par ate mte 
crated ooilution wonind md Amwi ifchnoUvgtes is prop mi! to 
idhni ,n,oroo!n) »ti d pn^faoom of ,noon mvorpoiahng hatinomra 
t» n of t x irgivittuH mu gr rtCil rnfnrtr merit of legislation arid 
nithoru atuui pnxi dMt x and piov ision o) e oimmu ihirntives twe 
iNo \qu time Absn* v fNi us ss»ti t»erminn 

95 |)M)5 

Wrestling with mwllmri/allon 

1 I \Wt0*SM i Metv df & ChU ln v I nor! Md 1 
H u i Mi rtnu n 1 A h Imultty' 1094 6. No Ml sh fd 
D "m ui with m iuijmii) dioi o* tfu t ir.m W alt i Ait resulted 
I jmI v horn fdtnrrui* m opinion o i<> iht ixtent ol iht tevKion 
mi kd h w o igie< d iti m D i t< luthon/ahort pr<Mfss shouU) iddieu 
i i i omi uMi o w Ut r si m d m magt nx ni wetlands mdlundmg 
I tu in ijor r s iiu ills o! tbr VS u i PoHufior MieviiUum nvd ( onOtd 
V t «h, \K *»< i C»t di'v \vt iht (hdlhipuUsm ihrrnahv* proposal 
n dn * unmrmt im n i I (hr ( hnfot Administration ur simirtn 
' i i S S 
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dischargers givr a river quality beUn than that inquired bv (he 
regulating atiihwtiv, could sell part ru all oI his no ess provision to 
dixchargm whose ireatmem Irll short Advantages accrue to both, 
fhr offending din harder would be saved the capital expense of 
installing or upgrading equipment while ill contributing fman 
Uiillv hi overall stream quality arid the seller received an income 
am! had an nurntive to install equipment which could < ope with the 
quantities and qualities of potential dm haw* horn new industries 
I'he pitnupal disadvantage is that the system made no attempt to 
t unrrol quality urufoimlv along the user hx ally pollution unild be 
severe In practice the idea had not been greatly adopted hs either 
air polluters 01 hv water polluters some i ase studies ol the latter are 
quoted ( nnprrss had to drude whether the practice should be 
permuted m the ( lean Water At i whose re authorization was under 
discussion IhS.A. 


95-050M 

Regulating specific organa substances and heavy metals in In¬ 
dustrial wastewater discharged to munielpal wastewater (real- 
merit plants 

If ( d<11 Tl NLR l W atei Quality Institute Moersholini I Ml Nk 
I II 1)1 KSI N and J fOKSl OV 
Writer Siiniu <( lnhrn>lt>ft\ 1994 29, No 9 b 7 
New gunk lines were develop'd tin regulating the dm haige ol toxic 
materials to sewers to avoid inhibiting mitnent removal .it sewage 
winks and lu enable sludge to tv used on agricultural l.irul I he 
pnm ip It s under I v mg the tniucpi I os used on the an as to Ik pioicvted 
whit h were the sewerage system sewer workers the treatment plant 
processes the u*r ol sludge and ilu aquuit environment I tom 
then *i series ol questions elucidated the tali and rllrcts ol sub 
a.imrv m vai vmg degrees ol detail Oigaim Mihstmce* wereila% 
ulnd according to volatility htodeeiad ilnlilv dangei in hum m 
tic allh im ilium am! low aquatic toxicides Biosniptinn and hmau, u 
mulahnn were delined by the m mm! w tiei partition loellmeni 
Io\u metals wen Healed m greatest detail 1 hr most important 
i inenon w as the quale v needed lor igne ultura! disposal md loitlu 
aquatic environment Paiposuls lor genetal guidelines were caku 
I,tied w ith a simple mass bal.uu e model i ombmed w uh w net qu ilit s 
i inert a ami the I) niisfi limit v allies Im s Indue used m igiu ultuie 
Denmark 
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High hopes below the low water murk 

I SI 'SAN| ([ n\ irmmienl d Kesonues M magemenO 
HmoSm.0 199 4 9H, No 1 1% ll> T uni Vi 
Soon to Ih implemented w nhin I nglish law (lu I t I lahit its Duec 
live would eu I ok e i oast d pioit\ lion u nation d lev c, I 1 he gowm 
men! s discussion pipets M maging the < oist and Development 
Below die I ovi VV alet Mark bad iTumu iged Im al muutives and 
led to rhe de\< lopmom ol t'oNal /one M m igemcui and I slturuk 
Management Plans I he sc aimed to oiler an mteer tied solution to 
the eonMktme issues ol rec rvuion development and c onset Nation 
md invoiced input bv various agencies md public and private 
bodies Water companies had been involved m the preparation ol 
coastal plans at vaiums loc ilions file c onlobuiioes ot South West 
Water Northumbrian Walei ahd Noilh West VV iter air described 

r.K. 


95-0510 

knvironmerHal legislation in relation to pollution control and 
the achievement of environmental quality objectives - an over¬ 
view of recent developments. 

(» DILI (National Risers Authority 1 
Muierhnt 1994 September 49 

The many retent changes rn environmental legislation relating to 
pollution control, and concentrates on lh»rse developments that in¬ 
fluenced discharge of effluents to the aquatic environment Attention 
is focused on the Water Resources Act (1991) which defined the 
statutory duties ol the National Rivers Authority m so lar as ihev 
related u> pollution control and also on the fcnvirnnmenial Protection 
Act i which brought mlo force the system ol Integrated Pollu 
turn ( ontrni (IK / L ndrr tfie 1990 Act discharges from the most 
[volluiing irKiustrtal sectors would be authorized bv Net Majesty s 
Inspcuoratc cd Pollution which would issue an authorization using 
ihc IK' system which covcied releases to water land and air 
l K. 

95-0511 

I K M't to get little Joy from revised drinking water rules 

/ Xf )S A •erort 1994 No 2^7 9* *K 

A dr.ill of *m arnrnding Directive on drinking water quality main 
tamed absnluU* limits for health related contaminants and the pro 
lautumaiy limit lor pesticides '1 he reduced lead limit ol 10 ug per 
litre would tcquirc major expenditure on tluMemnv,il nl lead piping 
'some heed had been taken ot the l k s demands with a reduction 
m the number ol parameters and a new pr<x editir to give Member 
S(m*s lime to bring waier supplies into compliance Suhsidiaiv 
compliance reporting lead niliatc imnte carcinogens disinfection 
by procluc Is mu rohndogn *tl standards and PAN ar»* v onsidered 
f urope 

MM15I2 

Developments in Isuropean water policy 

I I / Mil l i\M<c pK Med me nham i 

hisfituihu i nf W aft / iirut l m /ro/oru;r/u/ 

1904 H, No *i MISr 

[( environmental legislation is outlined under the headings ol 
use mined industrial sector md product directive I ikrlv tuture 
dc\c lojmu nis *irr considered Polu v vc is at i c toss m ids w ith niew 
unphasis on sLismn.ible development I cottomn instrument uo 
md it mg arid c\ o labelling sc hemes would help to reduce the dice is 
ol pirn esses and products on tlu. environment 1 he ecological dires 
tuc tlu proposed integrated pollution prevention and control duet 
live and the irvised ciangerous subst iru es directive would provide 
i ueuhtofv framewetrk lor the protection ol the aquatic environ¬ 
ment Industrial uses ol water might lx* turthei projected hv iddi 
tional use spec die directives l .k. 

95-41513 

Quality standards for environmental protection: are thev the 
produc t of seientiHc argument nr merely a manifestation of 
fear and uncertainty '* 

H M HAHN tl imersitaf I nderuiaini mj Karlsruhei 
A nr n \[u*ntlrrr l/maoo 1994 41, No M) I n vj-1 7 4f> and I7^h 
1 7 h> i ui t icimard 

1 ht conooversv which rxists m the public mind with respect to lhk 
nature and imptstance ol environmental quahlv standards is exam 
mrd who and the conllm between standards bised on suentitu 
teasonmg *md those which might lived at some arbitrary level 
owing to lack ol hard data or because ol political motivation k 
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highlighted Three t> pical Mfuanons are examined the brsn imen n 
lft £ ttK discharge ol toxic metals such a*s cadmium into the aquatk 
environment. where they enter the food chain povsihlv with Uisus 
, rtKA , onsexfoemre& due to tonmagnihcanon In sue h c axes the use of 
^ emdit daw is indispensable (or establishing limiting values of the 
spruits uutotance The second case concerns Oh* discharge of sub 
sumes tor which only Unmed information is available hut a pm 
Minimum of toxutty exists In these summons the use o! stale ot the 
ap method* might be called for to ensure that the load on the 
en *>moment is reduced to a minimum although the risk jsmh niled 
with the discharge could be quantified A third case involves thi 
i\ mkalh motivated setting of certain standards m ijsrs when 
mw. barge to a pristine environment is contemplated and the irncn 
m n is to prevent any decline m the quality hxamples of all these 
situations are considered There was justification 1 cm adopting a 
flexible pohev with different approaches based on the Knowledge 
o.iilahtr and the quality of the environment at levied English 
jKinslatinn pounds sterling, valid lor IWM Germans 

9<-05l4 

Standards, cosLs ami benefits: an mlernaficmul per spec live. 

' \\ M lOHNSIOM and N I HORAN 
t an ./, {fnsuauum of H alet and l rn inmmt*niai ManuKtau tu 
>9. 8. \,> c 4SO 4 VS 

s 1 'idauls lot the dtschaige of wastewatci are considered finrn I he 
f .(* s ii v^ of the developed world the developing world and new lv 
vdosiriali ?ed nations Hieir setting should be w u niif u alls sound 
n d mien Jed to produce henehls lor known vosts Slaridaids m On 
'i t 1 i|vd woi Id were often imposed without regard to cost I lieu 
' t.jui m vopving by industrializing and developing nations caused 
r impropriate icvhnolngv to lx used at excessive costs Hus meant 
i ut w as hale political w ill to enlorc t standards w hk h wt h ihen 
d < swided I nrthermoie thi costs to sik iclv ot regulation and 
tv trine writ not always apprt naied A phased ippmacl wi 
J *h hu industrializing atm developing nations a> that o lev i >1 
i 1 |Ono1.ible standards i mild develop Inte rnational 

95-0515 

l*cil urban water and sanitation. 

1» HI NHAHMAM 

f a *nruitt /wo/ogv 1994 21, No J If lb 
homi lee d and Imanual difficulties which need to he overcome 0 
fKv loping VV oriel slianiv row ns are c* et to rc u «v' k adequate public 
mivn mih hiding water md .aruialiom arc cxami/ud Hie r* si 
tuts espx lallv squatters have no ownership of the land t he v 
* ipred tnd flu land is nornullv outside (he boundaiy of a walei 
no arm it inn uithoniv The authorities therefore* lai Red the Iceal 
towa topiovide and recover the costs ol services Some example' 
' 1 mi essjui serm legal arrangements made in Hia/il ire quoted 
IntiTnaliunal 

95*0516 

10M in Orem, l Uh: re*pomi%e agency, satisfied customers 
H W rilbSNl I iCnvolOrem I lain [> W HI t’KWAl Tf.R 
mdk J PARSONS 

tourrud s>f Attu ru an \Aat< r \Kork\ Asuh union 1994 K4». No |0 
54 4(i 

Mutual distrust and a lock ot confidence in elected and appointed 
bureaucracy made it difficult to foster meaningful public panicipa 
!, on Total quality management (ICJMi could improve cornmunw a 
Hon and to operation An important 7QM principle was customer 
lotus Some municipal governments had implemented TQM reduc 


mg costs and improving Hfocuvcucu Cntuid f active next vim for 
successful ryM were custumei sat j sd action, u on sHm mati< mu ! lead 
ership sharedvtMon partu qvaton rrUnon>hips subsurmvr ex|x*t 
Use and orgamzaiiorui culture ISompted bv wain shomiges tinv 
fac tors w t * applied by the VN atet Revocm ev Dn nton ot (Vein l iiab 
to a planning ,md educational ptogiammc oIhhm water management 
and amvcivMioh Hv cik mu aging the involvement of citizens m the 
planning process itx" residents developed confidentr in the pH* 
giammes whn h were cfeudopedand were witling to convive water 
Hie citv v empUnees learned luvw to Ixntei meet customer weds 
l .VA 

95-H5I7 

Policy on prhm«* w tiler wilex In rural (*hanu 

l O HU AIM 1 i leva' A AN! 1 ’m versus College Slutum ISA) 
Ji'urr wn or MaUr Rrunitx t ' /’/omimg l^M 

12(1, Nob 944 9M 

Siiatrgicv for forming public private sn tor p.ui net ships to imptove 
water distnbution in tuial regions *m t dniru are examined Some of 
the options hemg considered for the provision of put able watei 
supplies tml Um numlenaiu e td watei lai ililies nre dtNUivsrd I imf 
mg' of a liiniud i .im studs demonstrated a wide dispantv txdwcen 
ptihlu and pnv ilt price' of water and indicated a need loi more 
rigmou' pilot programme * and Unlhei sfudie' on llir viabilitv ol 
these parlnei ships (»hima 

95-051H 

( (MqM'iative ground*wiiler rrsmaievs management local |mti * 
vfH'etive 

A A PI ( ( I H at i>eili ( ollepe I aston Ha > 

hmmai <>f Nruntrt t \ f'fanmnv and Manner m< nf 1994 

120, No U 9S4 99 | 

Ihi geohv drologu problems social inntrms md staiutorv anltionty 
usue* insobed in ih» regional manavn ment ol gioimdwater ic 
auitii . m c \ nnmt d A all ultarif apprnai li to u gionai manage 
merit di i tojx d bv i c onsoi I u»m ol 9 munu ipaliiies m the I h law are 
rivet valles Hn*ks ( mints Hi v desifdvd ficftrlib of lix al 
i oo|x r.itivi nunagiinint of regional groundwatei trsotirres m 
dude I rflKumv adsrint ige<« and long trim dfritivenes* Irnpli 
rm nlition md in mm nan< c ol imifvraioe planning and at lion o 
Srsc ussed l .S \ 

95-0519 

Hutting a price cm wafer ill Ihe Middle Foist 

) W \l Ki R (Middle I a'l ( otisulnniK hmiion I k j 
Hiffrf A M r,Or m/U# t Ini* nuitionai I99J 9, No ^ 14 I ^ 

Iht sigmlit ukc o| w tier i\ Vilnius in international u lainmships i' 
hru IK di (tissfd Ihc imporunu ol water man ipemeni i lorend 
end with rde reiicc to iginuiluo m Omiii ( ontrol ol wan r pollu 
non in If chrain r outlined Middle F,asl 

95*0520 

Hnreholt rthiihilUalinn project helps Munsui control their drs* 
liny. 

l. A I DW Akl>S fWorld Hank (irnup Washington t)f 
I S A i 

Matrt A l\ aUrtitiO r /nrrrruiftfmai 9, No S |(> l / 

A 49 000 I S dollar project to salvage 100 water sites in Kenya is 
outlined Operational naming in site management and engineering 
maintenance formed the basis of die projcti fumkd by tfr African 
Medic al and kc search I ounU at ion A small project team wax set up 
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to provide further guidance on maintenance problems and to engen 
dcr iru«u of die local inhabitants Kenya 


95-0521 

Trial application of a geographic Information *yytf?m for the 
manage men I of water foodie* in the Department of Indre-et- 
[,olrr. 

(, (KOSNIPR f KNOUT f Montpellier) 

llullrtm dt /itiwon dr\ ixikorntoires iU \ Forth ri ( huu\trt\ 

1994 No 19? 7H HI tin french) 

A computerized mapping and information system vs,is applied on a 
trod basis to the wain management problems involving the Vicrmt 
nvn basin m (hr Indre ct l one departrment slur mg the jx nod April 
tr• <>< tol'H-r 1993 It involved the soltw.ire package < II O < ON( LKf 
which was employed loi identifying tht* position of all s»urs and 
mpulv irIcViUii lev the monitoring ol river quality tngeiht r wiiii dnaih 
ot natural feature# and flow t haiaamshcs coupled with points of 
abstraction and other cnlena dlcUmglht over management pro*ess 
sm b .i". Hooding and |K»ssihlr hazards limn at uduiul pollution I he 
data vvrri stored in tiles representing fob ddftnni categories of 
inlormalion Hie information could he pit vented v isnallv m a v met) 
of diffnent scales depending on whethu a local or basin wide 
situation was considered I h< in if had cn tided a user guide to ttii 
ipplk.ilinn of th< system to Ik* product d along with tn indication id 
wnm* potential problem* to In usolvid such as the imounl ot 
manual work involved m the task of inputting ill liu relevant cl it i 
i f nylish transl ition I HO pounds sterling v did lor I995j frame 


95-0522 

fVi foiiname improvement a challenge for water utilities. 

I DUKl l KHAKI) I (I tml K Young Ilf' New V oik i and (i 
I KK AMIK 

/oanail of Ana rmtn Hun / H otk v A v uh uitnm 190) K6, No 10 
41 4/ 

I tiruhimenl.il imiu pis ol pi i form mu nnpinvi ok ill aic irihoduccd 
lYrloimanee mipmvemnil was the s>stemaiu ivaluition ol pox 
r ssc s in rnsuic that c ustomers e\|Hc lafiorn rep irdmg i osi quality 
and timeliness were rnei in the moMcost illeclivt marine i Changes 
could lx l ist or siruc lured strategic or hulk il flic methodologies 
o viewed arc lot used improvement continuous improvement r 
structuring and process mnov itionbei nemeciuq \pprnpn iu situ 
Hums loi then use and impoitant t U im nts loi mu c c sslnl \ppiu Hum 
are discussed lo lx* sustain ihle |x*rfoimatuc me isur< ment w is 
nerdtd irul changes had to Itavi otgatu/alion il ind i mplovce sup 
pntt I S4 


95-05 23 

The role id corporations in the management of (he mar ine en¬ 
vironment 

fl Pll kf KINO t rntisrnoulh l mversily ) 

Wtinnr Pollution Halit nn 1994 2X, No IU t,?u M" 

Oil pollution incidents continues lo occur despite leeishtmn Ihe 
o|vi.atonal tasks of environmental management ue implemenied In 
employees ol corporate or earn/,it ions who need have no know ledge 
of legislation and u hose activ ities depend nncnrpor itr management 
systems Corporate environmental management systerm could he* 
improves,! fov education concerning tho true costs and benefits ot 
operations »uk 1 environmental responsibility and aw minting lor the 
costs and benefits There are 41 references 1 5 .K 


95 *#524 

Methodical approach lo problem solving for a water manage¬ 
ment policy for the future. 

L RJUSi HHACKLR Hinder Witswrrkraftwerke AG 
Inns brack) 

Urmerwimr haft 1994 H4* No 10 544 54K (in German, Lnghvh 
summary) 

Die problems of water re source management in the long term are 
discussed and a forward-planning self stabilizing cybernetic model 
is proposed as a means of simulating the behaviour of the total water 
uuh/ation spectrum, based on the concept# of system# engineering 
logistics and project management, supported by the latest innovative 
data management procedures The application of this concept is 
discusse d with reference to the water supply situation in the Austrian 
I viol Die approach outlined bv reference to the model ts claimed 
to render it easier to allow for all the conflicting resource manage 
meni objectives while taking account of the relevant legal and 
administrative constraints tfnghsh translation 235 pounds sterling 
valid for IWS) Austria 

95-0525 

Privatization at a crossroads. 

W A Pf T1 RSON (Woodward K ( urrari l nvironmental 
Services Wellesley Mass ) 

Wattr / rt\inaunrrtl A It thru do# \ 1994 6, No I 1 56 60 
Operational problems and a decrease in quality ol service are iden 
tilled as causes of a potential decline in the proportion of privately 
nprr it* d wisti water trc itmcnl facilities Recent positive l S 
experience is brief In described and concerns ah* nit recent acquisi 
lions mvestrnent acMvitv increasing influence ol foreign companies 
and irn reased competition are presented Impacts of contrai i oper i 
lions on stall arc umsideud Risk management md cost effective 
Ik ss hc disc nssed I S A 

95-0526 

feasibility of poiuf-nonpoint source trading for managing agri¬ 
cultural pollutant loadings lo coastal waters 

N K < Kl It Will I) (t S [)cpaitment ot \gricullure 
W islmu’ton IM i IM 1 ISON and A S MAUk 
Wat* t Rr\mtn t \ Rt st an h 1994 30, No 10 ?H2 4i ' 2KVi 
11k (riding ot pollution abatement between point and non point 
sour* t s which allow point sources to sponsor non point source 
lonttols lather dun install additional controls nt their own is ton 
sidered in connection with agricultural pollutant loadings to coastal 
w iters This tv pc ol trading could allow water quality goals to be mcl 
it lower cost Ddhciiltus with incentive policies ol this kind are 
identified ( instil c lUhmenis were si n ened for conditions which 
would determine whether (lading could improve water quality This 
provided an initial ernpuual assessment ol trading in the case ol 
igiu ultui tl lo uiuigs to coast il w iter'* There aie 47 references 
IS,\ 

95-0527 

liOO lo the golden goose, 

M PUROkHYNA 

Hun/ Sen u t \ 1994 9H,Nol)K6 3() i? 

Du* Scottish Office planned tn encourage Build Own Operate tB(X)i 
schemes with 545 million pounds sterling lor 15 major water and 
sewciut?c projects Regional ( outittle opposed the proposals which 
thev lonsidcred as both in attempt to introduce privatization and as 
less vost cfleaive than the tradition«d loan funding method l\K. 
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954»52# 

Sowers fur moosktir 

p Al1 ISON 

\%.,rU: Hater ami t n\tntnmtntoi tJiRincenn# J994 17, No 9 24 
jkiul 2b 

Tlx* cvropfcx structure of the French waitM industry is outlined 
ihtfaii co-ordination planning and devclopment was the rcspottvi 
o,h(v of the Water Directorate within the Minister? dr l Lnvmvmc 
iitcm which was also responsible tor the* 6 Water A^mws wtmh 
oversaw implementation of water polity in the major nvn basins 
f reixh national water polity was based tin the 1992 9(> 4 seat plan 
Most of the expenditure would be used to improve uawwater 
"eainient and sewerage networks to comply with the It l rbm 
W jyirwaier Directive In recent years water prices had risen at a iale 
above the rate of inflation and water charges were expected to 
lOrtimue to increase rhe Directive had also changed the industry % 
ippmac h to sewage treatment w hie h was no longer limited to ot game 
pollution Increasingly sophisticatet! treatment poKesscv vvm being 
U vt toped France 

954)529 

( otntnerdal and profitability aspects of ground water utiliza¬ 
tion in view of the Water latws, 

f (>Bl R1 1 17M R i IJuncks omoMcroi fur l and mid 
I ?ow irtsc h dl W ituo 

< * Hmrr Miieme 1094 4f), No It) m 1 f iin i 

Dx difficulties of determining the ical economic iciutnv from iht 
pr» vicui'i of w iter supplies in a rnirket sector where the prm w is 
r Mm iKCd both h\ politic ,d (actors and the impact id thi luge and 
htij ir* Knfv ol Austrian water It gislation art reviewed IVvujre 
\ u muc oid utilization ol groundwatti ttsomccs postil stimus 
mmav concerning the hidden costs issoualed with their pioin 
i nr in 1 possible liwsutls which could ifisr from unpredictable 
u s Pu uiviv isstH Mtccl with th< construe non nt ahso.utior and 
" envoi f Kiliiics together with tin uper ilmn of On Jisinhutii 
Htwork curt noddy i uri.iinui but n the t, k i of growing pus 
u?es tot conservation o! mttur d icsouries and the dt grei of protei 
i *i v inferred by i iw oil enisling water users iandownris and the 
, iihuc ctuovrncnt ol natmal resources there was a likelihood ifi.tr 
note intensive ulili/ahon of groundwater reserves might bring wufi 
»t tin nun! penalties and compensation award* which wrrt not 
(uantiliable m idvaikt* i! nghsh translation 11 5 pounds sum Imp 
' did for 199s) Austria 

954)531) 

I hr abstraction i hargr for water in I <mcr Saxonv and its op¬ 
eration 

(» M \ I H f Sunders v hsisi hes I nweftmimstenum Hannover) 
uhl A MOM? 

( 'W / H a \\f r'A fawuwt r 1994 135, No It) ’A H N 5H9 i m (it rrnan 
I mdish summary) 

Ihe provtnctal government (or l own Saxons having enacted an 
eighth imendrrwnl to the 14»\cer Saxonv NAutnl aw was empowered 
t > tew a charge for the abstraction ol water from either surface or 
groundwater sources The purpose of this i harge was to make funds 
narlable for the comen ation utui protection ol w ater resources The 
M/r ol the c barge was based on the nature o< the source the volume 
ibstrac ted and the intended use C main exemptions were allowed a* 
n the ease of desirable ecological uses while public service under 
takings were also entitled to discounts which might be as high as 
per cent For water works a flat rate of 0 10 DM per ml was charged 
The scale of charges and the expected annual revenue are considered 


and the' manner in whah the money was to be applied in the interest* 
of water management and water quality protection is discussed It 
could be used for example to prevent excessive inputs of nitrogen 
originating from agriculture and tmrstiy activities cd m\ intern tv? 
nature iFnglndi it am Union 180 (tminds sterling valid lor 1995) 
Herman y 


954*31 

Fctmomk review development of tile public water supply for 
tile Herman Federal Republic during the first half of 1994 

oHf Ihinff 1994 115, No HI MM (*04 \ m ( uMtntkfd 

Statistics regarding live level ol drinking water production trout i 
lepreseutative group ol f km nun water undertaking* during the Inst 
half of 1994 air presented Data lot supply and consumption broken 
down into various ilasses of use art tabulated together with u 
suinnutv of meteoiologu al data toi the same pm uni giving nnmthly 
iemperatuu* aiul rainfall averages compared with data for the same 
[tenodut 1991 Nome additional ligmcs relating to fvruk consumption 
air nuludrd arwl movements in the producer (xicch fot water both 
foi donu she and industrial uses aiv also rejvorted depending on the 
consumpiuHi related tanff band ilnghsh translation HO poumls 
.lerling valid lor ONS \ l^rnium 


95-0512 

Developing rales with eitizcMi iimdvemenl 

R KMDiDivjdM iiiifftthcV \smh iau i annu ha< l (aid i 
mdR ! IHMNSUN 

Itiunuil < * Wrir fit tin U >tk s 4 vu •> rorron 1994 H6. N*» HI 

AH i>0 

\ comprehensive water r.itr dudv uav c imed out m 1992 bs the 
M inn Muiiiup ll W aiei Distru i m a sponve to c uslornrt dissiiiisfac 
bon with increasing w ih i i iu s dunng the drought ol ) 9 Hf> 92 A 
ultziit idvisorv inimmiin was ap|M*mtcd Iht n adtmg I tier rale 
nmclurt w is tcised on rnugiiul uni pricing and hid wide public 
support ll i (implemented Ihe distorts wain management pro 
gramriu * whichernph istzed watu conserv ilion and whuh wnr also 
dc velopt d wiih the advisory committee * ism stance l .S.A. 


954)5 11 

Water affordability and alternatives to strike disconnection 

I A HI 1 ( III K 'Ohio Male l nivrrsitv ( olumbusl 

hmrrujJ of Anu t n on Hour ViorO 4 inn mm >H ! 994 (ift, \n 10 

hi 

f be issue of wain affordability poniards concerned low imoinr 
residential customers Hnblems irn luded nu reased arrears late pay 
merits do connections and scrviu icrmmatum* wtuc h also after ted 
utilitrrs m terms ol the exfamses associated with credits collection 
and disconnec iron .atisitirs I tilibrs preferred auivtanu: oriented 
ptogummrs in ci* o[x ration with vk lai agnu ics over rate sliucture 
mtxltfiiations Alternatives to disconnection included counselling 
and referral community assistance monthly billing arrcaiagr fm 
givenesv payment discounts income boxed pavmerits Lifeline rates 
targeted conservation disconnection moramri«i and Mow restriction 
Nome of thrse mcOunh towrrnd water use odierx lowered utility 
charges Many ufiimes combined several alirmatives in tfierr pro 
grammes I here are Tl references L-S.A. 


AQUALINE ABSTRACTS VoUl No*2 

O DW5 W'Rc pk Reproduction not prmmird 
127 



WATER RESOURCES AND SUPPLIES 


95 #534 

I’rivuli/oition promise 

r a j AR'muk 

Water & Wtisif 7 i,ntment IW4 37, Su l ), 42 45 
Die issue of whether the ordinary water customer has had a lair deal 
from water privatization is examined Die government had argued 
that privatization wuuld benefit customers bv mi reaving efficiency 
and enabling the water industry in lund environmental < nsis without 
imrsvivrh increasing costs to the home >un inner In prawn i 
dome sin customers were partly paving for tfu i leanup tosts ot 
iritlusiry and agriculture Ij.K. 

954)535 

Integrated Hater management: the NRVn confident inevsage. 

Water Nrn\ 1994 No 5(, 5 7 

I he rule and turn turns ol die National Rivers Authority tNRAi m 
integrated water management as presented m its aimnai report and 
summary ate discussed I he achievements ol the NR A since ns 
establishment in 1989 are summ.tnA'd parhwilarlv in the areas ol 
rivet and canal water quality bathing water quality pollution < on 
trnl water ivsouucs, relations with the users til the water environ 
im rit polity making and uivmmmnit.il matters and NR A 
management I xpenditure and uuorne are also outlined I tivurc 
ohjetlives a/e discussed l .K. 

95-0536 

I he pricing of witter in a university town: an et onomit minis - 
sis of draining u cash tow. 

H I’ JC )N ( I (Muhigan I ec hnologu al l nisi roly Houghton i 
and I I Ml R/ 

t \tiler fit Kami e\ Heuutn h |99f 30, No 10 2MD 2811 
I cononm issues assoc uird with the common poln v ot laisme the 
metert d w iter rale in a t omir mints innrdt r trmsi w ik i r Hi ie\ rruie 
to hind debt retirement connected with the provision ot mumwpil 
water ami wastewater services arc esammrd I Ik adviiabilils ol 
raising the tax rale levied under n■> local property las lather dian 
raising the metered walei rate was i onsiderecJ An iin re ised pi open > 
las rate could lesult in lax savines lor some homeowners resulting 
m a rethu lion m then net expenditure lot water while lowering the 
metered rate might mi rease water consumption laisme ujR’ratun* 
i ostv Reasons loi not treating customers like universities w ith a low 
pm e etastn it\ ol demand lor water as a i isfuow aiccwn 
l .S.A 

95 0537 

IlcmTit (riivLsIrr protocol for long-term health risk valuation- 
a east of surface water contamination 

S It k ASK i Western ( aiolma l 'mvetsilv Cu llow her Nt ) and 
I i SMCHrRI N 

Hater Nesottries Nrwurih 1 1 *‘>4 30, No 10 2M t 282 < 

Recent discussion hv economists ol the dcsuabditv ot usiru 1 the 
concept ot benetit tianslct as a cost eilcibve method m valuation 
studies in conditions of scarcity ol I mane »al resourc c*s is u-viewed 
Most consideration had Ionised on in mammal henetils but u was 
nocevsaiv to durci attention to anothci kev henehl Iroin improved 
water t|ii iiil\ the reduction m risk to public health A protocol for 
bend it tratisier of long term health risk reduction was dc v doped \ 
vase study comcinmg contamination ot curia* c water was also 
c nnduurd Aspec ts c onsidered mi luded the multiple soun es ol risk 
the latency period between wiusr and died and live ability ot ,in 
mdrv (dual to reduce the seventy ol the risk lTerr are 3 * reteieiues 
lAS.A, 


954)538 

The cost of rural water supply : a ca.se study in South Africa. 

M A SOU R 

Water SA 1994 2f), No ), 179-186 

A bne* history ot water supply development m South Africa since 
the 1970s is given, locusing on the institutional constraints No single 
agency w as responsible tor ensuring that all households were served 
with adequate water supply and sanitation The institution frame 
work was fragmented and uncoordinated Nongovernmental orgam 
zations f N C w O) operating in the water sector more recently .favoured 
small-scale schemes with an emphasis placed on community par 
hu pat tor; m village water supply developments A detailed cost 
analysis ol .i iural water project is given Die Matefe water projec' 
was initiated by the Rural Advice C cnire, an NGO to provide sate 
primary and secondary water supplies to alt the people ol Mat eh. 
and, in particular removing asbestos and harmful bacteria from the 
water Die community provided all the unskilled labour with the 
residents responsible loi digging trenches and laying pipes Hie 
project <■ c o>is did not compare i lVourablt with World Health Or 
gam/amm estimates lor rural water supply schemes However the 
estimates were hased on extrapolations of existing data and the sosi 
ol the Malefe sc heme did uni dider significantly from the actual*, oso 
of pioiccls in other sub Saharan Atman countries South Africa 

954)539 

I arilTsystems for industrial wastewater discharges. 

V I SORINSONtl kmeei t nnsull \S Sohoig Denmark; uid 

I l. < Al W> 

Watu S A ltthru*Un\ 1994 29. No 9 I) |u 

Glumes tin industrial discharges m Denmark and Iranu aic i ' 
plained and compared In the former ter> are levied lor the initial 
connection a iegul.tr charge is made tor elflmnt based on metert d 
l onsumption md in principle but raielv inpr.ictue a sure liarge w o 
iddrd according In ifie toxu consti incurs I he I mile h s \ stem is mi u 
compile tied 1 he K’vei H.om Xgenue^ charge loi all discharges on 
the basis nl the pollution hud mi an average day using 9 quaiiW 
paiimeters [he .ice umul tied binds were used lor idmimsti ation 
leseatih and sub'ulus Im the construction md operation of treat 
me lit plants It eucour iges du produc lion o) fngii qualitv etlluent 
\n improved lanll system is pioposed which diaws on the Ivsi 
It at urc s ol both Details ol the tan I! ' vsft ms art piovideil 
f urn pc 

954)540 

Privatization: businesses ask wtiul was the point.* 

J \1\NSON 

Wahi < \ i99 4 98. No i I h(t 4h 19 

National l Li lit v Snvues autililv c h.irges specialist could see hull 
s'gnot tin earns lor ok customet liomwatc! industry pus ab/atitm 
t ipii.il investment was stdl funded h\ high customerchaigt's W.itet 
ittmp.init s did not have the s irnt competitive pressures as othc r 
utdniLs \ national wan i grid would K tlu lust step in opening up 
the walei »n<lustrv to comjxMihon l .h. 

954)541 

I he impact of forest harvesting on water vteh): modelling hy¬ 
drological changes detected hv pollen analysis. 

R l W 11 m ilTcrby l mversify l K i aiuiV A Ghl l 
HuJn d(»eu ti/ N tent cc lour run 1994 39, No 5 47I-4H6 
Hvdrologual changes brought about bv forest harvesting practices 
were investigated m the Delegate river basin <4 smith eastern Aus 
tralu usitu! palvnologicai techniques Three short cores taken in the 
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batun showed the onset ol a vtrv marked change m thi 
vprevrnu&hon of one ot 2 atjualic taxa synchronous with the begm 
ruw ot forest harvesting *cuvines m the areas The hvdrnlogu .n 
appeared to be akin ui that ot regeneration lotto* mg a 
busMrv hhe changes were explained b> apphing a 2 patanieu- 
. vu >*uj hush we yield trend nvxtel to the wet eikalv pt hnevts ( \hou 
M ^ Ucr sore sue A M» per cent reduction m w atn vie Id was 
led nHKsurby the ve-ir 2H0*> The esolugkaJ and hvdmfogiui 1 
5 ,p vh • v art considered Australia 

'#M»542 

Impati* of spatially and temporally % tanking snowmelt on vuh- 
curb* e Aim In a mountainous watershed: 1 . Snowmelt Simula- 

non 

* \ (I LRUHINGfR il SI)A \gfkuhurat Resrau b Set vn e 

Ik sk Idaho, K R (XK)IJ \ , and V Dl N(» 
w tf fi 4 'i u i St urn t \ Jou>ruit t IWA .19, No v So? s 2'i 
s^malb s »mng snowmelt and ground*am response in i small 
n mt jijovs catchment was simulated Snowmelt rccharpi through 
h « t ns ground*.iter systems wasthr punupai sOtnu ol stuunitlow 
n d \ i ikhments of this tvpe Ihe Ml \VN i Simultaneous Heat 
' A ({* i» mi Kiel a detailed process model describing Oh turn 
i 0 h, y w in» and solute movement through vceetahv* umi 
t vc * sklut arid so?f * a» used to simulate snow melt f he mode! 
i m i si \l bv ipph me it to 2 \ t ars ol du f a at mu s vv uh i ondilioiis 
i i* v om shallow transient snow io\n «>u a west lasing slope to 

Or i | omw dull on a nonh fating slops* I neiev bilaiwes were 

i a d Vi r *eul melt periods i see ilsn following ahstrat! I 

I s \ 

lmpuc is of sputialh a ml tem|*nndly arsing snowmelt on suh^ 
Mirfau flow m a mountainous watershed* 2 Subsurface proc- 

< sm s 

i M Si. Idaho I mwrsiK Moiseis % HIRlHINUR md 

h iMooin 

' ' n S if m * v lottnmi !«»uj 59. V S \M Ol 

I (if out men's md miiTvru al‘.mail hums wi rc ust d lor . ilu ih 

m; .u u of spatial and tc mporal van itioro ol mow uu It re^ ha'gr 
h '* to Mow m a snul! motmiamoijs can liment Ihihilldop* 
d • md viihsuilasi (km inn hjimim were *. h it*n u ri/eJ usim? *t 
or*' 1 , s injMied Mow model, \ AM2I) Remit lornernmc pi 
* as me % now melt .done a hiilslope Iran a 1 1 1’om th< vomp m 
► a> r woi used is input for an.il^es ol vi.bsurt.ur flow 
f) 5 ' ndne on tin event ot snowmelt uvharc llw lulUlopi aijudei 
tr 1 t K irmmotoeK al iondihons Im uintmol and nmonhneJ 
" " 1 Iwakr Mow Ilte V AM2I) rnmlel was able lo stmuluk pie 
' :o measurt rnents reasonablv i losel\ ( ser .i'si> pruol'fii 1 ah 
I.VV 

4 K (K44 

l ore* astmg (he h>drningual tnrisequentes of global ilimatk 
^ hangev 

V H S( HI MAW i\ mveisjiat Hiuhurn (itrtii.mw 
k . it t ntrr<st tuifi RbM, H4WoM) ''Ml VS 4 mi (unman (mpnsh 
.mtm nv > 

® l "' htempis which have t»een made to lorn ast *hc u gtonat and 
' *khirvrm ifdated nnpatls ot tdohal slmiatk variations on th«* h\ 
h dogkal processes and rainfall mmdf rrjauon'hips in Mk'sc areas 
ue omlmcd I he uncertainties inherent in the methods tinploved for 
kuntaf! prcdution such as the use of vtobai urculanon modeb, are 
ussed followed bv a u»nsuter.ition of the changes in <bc mlJu 


ctk c of vegeutixe «.mrr on \hc uimdt generated m resjxtnsr to iht* 
prednied r amt all llxsc v eg.it atkmondiiicd eftats ni fcsfwme to 
global waiming sompme longer annual giowth p<*rnKis and hc»c<* 
greata u.uivptsrtafiori times t hartges ut the ret aim- uutiix^mon ot 
plant v ommomtiev nx teased dltcicm > ot w a)n uida.Mifnm *n pnu 
Ik alls alt pum stv\ res nn teamed Monuital tesisiatue and dnnmishni 
vnunatal deriMnrv and larger left! surJew.rs for transpiration and 
respiration m res^msc to elevated vaibon dtovuW levels m dr 
atrnospheie foklors >vuh a> itiese compound the piobiem of dieter 
mining rht* ninoft ueld Irsim a given xakhmrm ami thus tuilher 
.kicntuau iht pt'ssfble uiueiijumes n the turn ast mg piucv. 

1 1 ngiisii translation 20^ fviunds sterling valid to 

I nlertu* I kmnI 

95-0545 

Daia lMst d mn hanistit imHieiling mill the nOitfull'fluw mm- 
linen hlv 

R < N ()l \( m I aikastiM 1 nivefMtv t amf K J HI \ t N 

MniMiumiui t 1OU4 5, No h IIS <o v 

1 he uaitiiv* nt ihc mmline.ii priKesst* involved m the relationship 
ix*iwetni nntaU and nvei flow i>i onsuleied 1 he data based ttim ha 
•ttsiu i PHM \ apptn u h it’ nun lei dnu line identilu atioti and pat ante 
let cshmaPnii lot linear and uoimne.u dvnamti s\stems wav used to 
ex(dori .hr nonlinear k lahon he(wren measured rainfall and Mow in 

2 tv pit al < ah hmt nis I he lum sri ies data v u Idol nonJmeat it anvtei 
lurulioii moileIs ol tin tamfall Mow dvn,units Ihnnich the list of 
icuumvc rstmiation Iht* DHM nitnlellu e approach provided n 
nod u I hvo! Ioj die tnvr" tip it ton of rainfall flow pim essj v md ot)r< i 
Imeui tnd nonlmt ai env t.orar.utra! o stt no lln u irr 44 u ti reni ( H 

l K 

M5d»54*i 

Rrpresmlation of spaliaf vanabilltv of lamfull in ucgrtguftM 
ramlall i iinofl models 

(’ H \RH)l IM dienova I muoitv . am! I H V Al |)| % 

J mrnm >•' Hsiifiiuh f •u nii t rtt}v M*u4 120. \o III I I ou 1 ? I u 
\ual\sis of du tilunmslup Nlwren doUibuhd md .rygiepatcvt 
Imcai i mdafi hjii >ti mt‘dt b omfurntd that the ns< of .m rape 
r mil all a«- apgrcpiud uipni tould \ r r til (xxti reprodm imn ot nh 
seivrj discharge*. Aiu i derivmisf iggreealed inputs defined as the 
solution ol Uk mveia protdi m for a set ot shunt r vt tils n> igsun 
fusiu luiKagf s deltited bttwten mean .ncil precipitation point 
prrt ipiralioii and Itu diri.td tggru’afrd input were n prr*i*nlcrl hv 
i weipfitme Hint Hon which v.irnd during Iht storm md en.iHh d 
dt'iermmalmn nl 'h< appt» gated input Moth oiudi lamgaugf modi I* 
\pplu atror. of i hut ai JistidMitt d modid t oufded w uh rand dl fit lib 
gem laud hv .i sum. haslu Nf>att lime prrupdation mud. I lo inorih 
mi* It,ill m . .itc hurr lit mduated tint denvation ot the wophlmp 
MjiKfun* .vr.ijlj ii pm t . I »m mimfx t of «oun*dli>l \ v jw 1 ' 1 mu no 
Rn It mi nai v fo,n||v aff ()n h riled fur a -anph distHbuti d Mini a) 11 u Id 
pMwr ited n\ do ompli i sl.dnmafV srugli (ell « eision of tile 
W.aiMft < ujpia and Rodrigm/ Ifuitvt slo* havtu fHeupdaHon 
model Italv 

95-0547 

Pmipit^tlon dodrdmlimi m eoastal British I nhimhia 

A iJfM K AS i British ( ofundua I mversitv S.imouven and M 

( UI H K 

r fit \r*un n Hufit (w 19‘M 50, Nr* 4 72/ 

Ifjr .Ida) dfsinhutrnn and thr areal md temporal vanatron of the 
mruiihlv season il and annual rainfall m 2 monmainousi an hments 
in the south west of HrrtisM oiumbiit w ere analysed using a detallnl 
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data vet from the period 1971 to IW) Rainfall increased m both 
e jit hment* up to 411 elevation ot around 4* JO m m each case roughly 
M (hi* middle of the 1 art,hment and then levelled off in one and 
da reused m the other Rainfall for the lower valkyx and their 
adjacent slopes was sjmtl.tr The temporal variation m rainfall was 
least at the rmd pomf of the catchments this variation was greatest 
m summer and kmt in autumn ami wmiet Spatial variation iri rami all 
was generally small in all cases the correlation coefficient was 
greater than (>M to* distances less than U km Hie results ot this 
study were similar to 2 other analyses lot the loastal north west 
PuuIk area and tlx* findings suggested that thr rainfall dtsinhulion 
it soils could be applied more generally to that area ( unuda 

95-054# 

I* valuation of cluster-based rec tangular pulses point proce<t* 
modes for rainfall. 

1 VflGHf (<ihent University j P A IRfXH 1 P de IKfX’H 
and J VAN Of Vf I |)p 

Hau't 1 1 Hv\rufi h 1994 JO, No 10 2847 2H W 

< luslei based point lamfull models were compared using hourly 
ramtali data Irorn Denver C olo lor the penod 1949 197b three 
classes of mode) the Bartlett I ewis model the geometric Vvrnan 
Scott model and the Poisson Ncvman Scott model were compared 
both with res pee l to the original humiliation ot the stru» lure ol each 
model and in the case ol tin moth lied description drv eloped to 
improve thr zero depth probability I he geomeim Ntvman Stoll 
model g.ive hrltei results than the Poisson Neyrnun Sc oil model In 
addition die Bartlett l eve is model was very sensitive in the sets of 
moment equations used in paiamelrr estimation while no such 
sensitivity seas seen with the Ncym m Sum mode 1 Belgium 

95-0549 

from data and theory to environ men till model, the case of 
rainfall runofT. 

\ J IAKI MAN t Australian N ilionaJ l nivtrsnv t anlien 1 
A ( f > D A mSI and M B Bl ( h 
/ nuttmnu tru \ 1994 5. No l id/ l|4 

Ways of developing models of enviionmental svslnns are consul 
eied Most models developed to omulalc tlu elicits ol changing 
inpul parameters were based euhei on ule ili/cd eejuattons ol mathc 
mutual physics such is those ol Bind Bow and tr msport ot on 
eompartmrnlaltmJ eorurptuil descriptions ol prose Both ap 
pioae-hcs ollcii sutlercd tiom over parameten/atum An ilicrnitive 
apptoacli which began w itli simpli assumptions and built up liu lev 1 1 
ot model detail by testing additions and lelmerrunts to the nnxJel 
sinn hue w as developed Ihisapptouh described is system uienf 1 
lit alum was applied to the case ol lamlall runolt modelling Uric 
are l? relercnces Australia 

95-05*0 

(Timuth variability of soil wulei in the Amrrinin Midwest 
part I. Hvdroiogk modelling 

P M BAI (l S Depulmentol Vgnculluie rendition Ore > 

and k P GiORGAkAkOS 

tuumol of /fw/ro/ogv 1994 162, No 'M 

I Ivclmloviail prixesses in huge basins ot the V S upper Mississippi 
region were simulated using a conceptual lamlall runoff model 
based on the l S National Weather Scrvuc hydrological model Ihe 
model was lived to estimate dadv stream flow from dadv rainfall 
tcmpeniturc and potential ev upotmis pi ration data for * adjacent 
headwater basins m the region issues associated with parameter 
estimation the reliability and stability ol parameter estimates and the 


interpretation of soil water estimates were explored The model was 
suitable for estimating the variability of aggregate soil water across 
large areas of the Midwest provided all significant inflows and 
outflows were accounted for (sec also following abstract! L'JS-A. 


95-0551 

Climatic variability of soil water in the American Midwest: 
part 2, Spatio-temporal analysis. 

K r Of OKOAkAKOS (Hvdrnlogu Research C enter. San 
Diego C aid \ and D H DAT 
Journal of thdrolofr, 1994, 162, No V4 179 39(1 
Aggregated estimates ot soil water for 3 large basins m the l S 
Midwest produced using a conceptual rainfall runoff model ba^ed 
on the I' S National Weather Service hydrological mcxtel art eon 
sidered Hie soil water estimates wort consistent with the atmos 
phene forcing ol dulv precipitation potential evapotranspiration 
and air temperature and with ihe observed daily streamflou diver 
grace during a 40 year period Temporal arid spatial features of the 
v inability of estimated soil water content were identified Estimates 
fo? the t study banns showed strong similarities in annual cycles and 
in ink vannua! variahihts (see dsn preceding abstract' T.S.A. 


95-0552 

Ihe extreme behaviour of Ihe runoff \ield from snowmelt and 
rainfall, first results. 

II MA PI II At S M RAC H\! K meJG S( HM l[)l K 
Am /rt 'sporuit n 4bn imi r 1904 41, No IB 1 "'iC I 7 f>4 liiif >er 
nun t nghsh summary ) 

Ihe effects ol snow eovti in muddying the r unfall runofl iclahon 
ship m a mountain cak hmenl during the w inter months arc discussed 
fht snow liver inte ret pled tlu roi n} ill with t he result that runoff 
might lx* ek lay < cl I nr long pc nods possible until the spring w hen the 
volume ol snowmelt ve is increased and i nun h higher runoB vie Id 
would he obtained I hi it suiting txneme values to? runoff could 
have sciunis consequences m terms ol Basil fltHuh and pc ik Bows 
in che drainage system A langc ol data concerning cMichk runoB 
events togetfk r wuh lamlall d ita lor «, atchments in the Potsdam and 
kempten wcu examined to evaluate the runoff response and to 
estimate return jienods lor Hows ol iceitam magnitude 'English 
translation 100 pounds sit rlmg v md loi 1 90S) Germans 


95-0553 

F fleet of rainfall-sampling errors on simulations of desert 
Hush floods 

J l') Ml( M At D 1 \ri/on 1 t f tmer sit) lucson) and S 
SOROOSHIAN 

W«H' Kt\nm<4\Nt\iunh 1994 TO, No 10 2"^ 

Ihe elicit ot rami ill sampling errors on ramlall runofl simulations 
u c unsullied with puticulai relereme to tondilions not studied by 
previous rescardveis inmeK Uk ili/cd thunderstorms occurring 
above a 1 SOkm2 semi aridcatchment Rainfall xjmphngerrors were 
highlv significant m this setting as was shown bv sampling observed 
rainfall fields in different wavs and using the results as inputs to a 
distributed mintalbmnott model This approach wa^ made possible 
bv the availability of data from an extremely dense ram gauge 
network at the Walnut Gulch experimental basin An/ Spanal 
resolutions of measurement networks to achieve reliable simulations 
arc considered TTicre arc ^7 references U-K.A. 
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95*0554 

Moddiing UBl^lrftUoci during complex rainfall sequent t*. 

( TORRADSM f Perugia l imersitvi. I MELOM ojk! K t 
SMITH 

W Jjf r kestwn ** Rtstanh. 1994,30. No 10 2^77 4 

S < orweptuai model previously developed to describe point mfuira 
IOI , during a storm consisting of 2 parts separated by a runoff hiatus 
^sth surface saturation and runoff occurring in both purls, wav 
4 xtended to describe a wider variety of rcuJ situations live extension 
^jls designed to include the representation of a sequence oi mfiltra 
non recu unbutton cycles with situations not leading to soil janiau 
valuation and rainfall periods with an intensity lower than the soil 
tnoftrauon capacity The extended model was tested by uimpoiison 
mmwnud solutions of Richards equation lor various ixpcn 
mt n's on 2 different soils The model results were vrr> accurate 
luh 

954)555 

Modelling water infiltration in unsaluraled porous media h> 
micro* ting Lattice gas-cellular automata. 

I \i |>t PH IRO (Insutut National de la Recherche Agnmomiqui 
\\ unon MoiUfjvet) A MLLAl AH and S /Al LSKI 
U i)u r hi u 'un ei Rattan h 1994 30, No 10 278^ 2792 
Siturtitd vnd unvatur tied water infiltiahon in porous media w is 
v endued using a 2 dimensional lallitc pas ccllului automaton fluid 
model with long range interactions Applications of ihe dense and 
iiih' phi»es ol iht cellular automation fluid wt rr usid in simulate 
w iu t and pas within the poruus medium respectively V arious 
v one properties wm modelled by adiustmp tlu u*rrt vpondmg 
lil liquid irurrac lions TTu lattice gas rules ini loded agi.iv its tom 
n i n dlnw lor buoy tries driven flow I hi model was ihu to 
i nut at How regimes with established nncruscopu ippnukhrv 
< iipiitciv null as those oKvmp Pmveuillc s !jw 1 l*c*rr m M 
u f ranee 

uc u55r» 

Real time flood forecasting using a stochastic rainfall gener¬ 
ator 

f 1 \kf )1 I \ewiasth l mviisiivj and l OBI I I) 

) unuu , f H\drolo%\ 1994 162, No 1/4 *9| 4Hh 
Mi’IihJs o' txtr riding the lead time ol Hood forecasts on small 
»ih icnt> <up to 1000 km2) when using a lumped i unlall iiinoll 
u kh ! in 1 da I a with a turn step ol about 1 h art considered II w is 
i * me 1 Hut meteorological loreiushng w is not leasible it such 
hurt time steps and at small vpatiaJ scaks \ Mm hastic t mil til 
> h)i I whuh generated future rainfall conditioned h> present nb 
w ' v 'd d it i was developed The proposed method was applied lo the 
( * in loti d \ruJu/c i ati hment < M5 km2) in the Medtu rram iri region 
* the f c vtnncs Output was reliable up to 4 h ahead but could be 
sr ful inr decision making hevand this [x iukI l ,K 

95-0557 

Assessing the joint probability of fluvial and tidal floods In the 
river Koding. 

^ \ AC REMAN (Institute of Hvdrolngy jlhrigfordi 
/ wnial of (nutluium of Rarer atui l n\ironmrnial Wanoftttfu rU 
1 W4 K, No S 490-496 

\n h 1 stone a* reconsiructirm method of joint probability an dvsis was 
developed for estimating estuary water of a specified return peruxi 
m the Roding river This was an alternative to assessing ovet bank 
inundation by numerical integration of the marginal pmbabilitv 
ihstnhution of river floods and s^*a levels this was complex mathr 


maiKallv and demanded cxpliv it kmiw ledge of the tiirrrUnion xtrtK 
rure live proposed mcilxxi requited a lone wncvoi flow % in the over 
a concuiTmi mm vmes of levels m the Hiamev a hydraulic model 
to pnxiutT watei levels nod a stsitisouil nxxlel to amdvsr the 
IrequcrxiCs The mode! Wacom* dimetiMimal and used the St V rnant 
flow equation* A genrfuli/ed extreme value distribution wav fined 
b> the method of probability weighted nxvrnemc AltluHigh tfa? 
tsunution of extreme events relied on Urge rxmtjxdamm> of data 
u produced sMistavbxv result' for fhxxf risk us secernent 1 

95-055H 

Relationships between n-d*% flmvd vuiismen fur infrequent 
large flood*. 

J B BAlOOslit S Xrmv CSifps f ngiiKTrs \XallaViaUu 
V» ash i and S J HI R(d S 

!ourtui f of Burr / Rt r > /S’limung and Afornicement 1994 
120. Nob K IK 

flu constiuitton o( i design Uo<Hj Indrogiaph is disc ussed A design 
Hoid hvdiograph lor high return periods c I d arid n day Ihux! vol 
umest wascoristmurd usme nuMsuml fhxnl How volume duiabon 
IrcquciK v dat i 1 hts appmat h was applied lo Hood How data Horn 
i'autx north west mn vaubments tMethhow NSdlapn i»ravs 
Nefuleni Silet/ 1 mfxtua ami White S dmun meis) I he apphuibd 
its of thi ntsted 0 oin urreni/ rrqmvcntrnf to these s sin hmrnis was 
cv duaied lliete was no apparent link between cakhmeut physical 
uul i lmutnlogu al Icaiuri s md J loo* I volume* lonuinrme or coin 
vidcnu of Hujucmv \ grurial meihixl fir constrinting ilcsign 
HikkI hvdrogiafihs lor low cx^itdatur tnotiabihlirs thigh u turn 
(H nodsi is got n [ ,S \ 

95-0^59 

KeliahifiH of IIckmI warning systems 

K KR/> S/lt)| OW |( / t \ irgjtua ( nivr rsitv t h.iiloiicsvdh * 
h S hll 11 md I) IOM. 

/oiirnat <>1 Ro/rr R* umri n ami Motuvftmtni 1994 

120, No () 'XKi 92b 

A itk lluxlologv is presented which could lotm Ihr basis for ihr 
Tclmbiliiy malvsis of a foc.il flrnsl warning system IVrfoninmie 
mitiMiri * b ist d on u H m »ian ihnuv arc vlevc ulu-d and mimenc al 
procedures for crirnpuling these measures art developed 1 wo caw 
sfudit*■ ol Hood warning systems m (Ynmylvama are rt|xmed 
Milton on tht Susqm ( h.mna nver and ( ormellwillt on ilu 
Voughioghcns Kiser f iaefeoils brlwei n tin. reliability and (hr lead 
nnu n< warnings in i \ uninr d ISA 

954)560 

IK terminivhc modelling of (he rxtrtmK* flood for h rviountain 
rale hment with application ol Ihr gromorplioiogiial dmrip< 
Uon to thr hydrografdik nrlworh 

V t At >1 MM HtoU pidy lei fmiqui fcdtrakelr Eaus,innci I) 
BEKOli I) l)i \Kf l) and A Ml SV 

R(\ tit dr \ Sr it m (\ tit i l au 199 4 7, No! 2NS 9)N fm I rrnch 
I nglivh summary > 

Previous mrthiNls ol floenJ prediction bascxl on probable maximal 
prci tptiatton w itli the aid ol a transfer June In m hi wine h thr rrlev an! 
runoff parameter* were maximized proved iinKiequatc' for rrHHin 
tainous alpim caUhrncnK owing to then steep slopes pout vegeta 
firm and thin sod cover resulting in very Iasi responses to storm 
events To take these factors into account a gooiriorphologn al 
description of the cak hmem was devised as a starting point l his 
was constructed using the Strahlrr ordering scheme for drlmmg the 
customary paths for surface runoff and provided tlw basis for 
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InmuilaUng the geomorphoiogu unit hydrograph »Gl Hj which was 
lomhnrd with additional data tor exceptional paths to produce the 
geornorpbologu nonlinear cascade fGNO model These 2 models 
Mil Ii and GN( ) were * liihruted using an optimization process and 
tested on the Vogdbach catchment m the Swiss Alps Ibis catch 
merd only I 5 krn2 in area gave good agreement for both model* 
although the GI'H model tended to smooth the discharge farther 
refinements to fHt* modelling process were being evaluated Ihere 
art Widrremes fLnghxh translation 440 pounds sterling valid for 
1 oo S Switzerland 

95-9561 

Western water resources the desert Is blooming, hut will it 
t onthme? 

J I 1*1 l MVU R r( alveii l mmiv Department ol IMannmg and 
/oiling Pruitt Irederick Md t SA i 
WtHu Rr\ouri t\ Unlit tm 1994 .TO, No 4 SOS 001 
A rc.vif w was presented ol htsiorit aland present tlav water re sour u 
tit velopim’iil in the Colorado catchment located m the and south 
western t S A Development ol water resources this ceruurs en 
abled iik it ased migration to the warm and sunny t hmale giving rise 
to an mi reusing water dr murid that hud utilized all available snorees 
ol watei Atrrniion is gist n m the problems thus t rcuted tiu 1 the 
into ismglv sigmhtanl role that water management would have in 
the lufurt I he wjiri man ivemerit options rtcrntlv adopted hs 
An/ouu ue dest nlxd l S 

95-0562 

Predicting ternpond and spatial Hood thnarims using a pre- 
mil brutal model 

M \ 1II S I ()\ >< >ak Itidi'c N limit il I ihoi iiurv li nn i md I 
\ KIM MM 

W ub r Rt \tmn ev Hull* tw 1994 A0, No \ D*sS 001 
\ hvdniloj'ii mode 1 ( It )I'M( )DI 1 ) whu h h id bet n ». alibi ilttl pu 
wnusly loi [he west lork ol Walker blanch waleishcd linn w is 
t v ilualed tin its Moot! pmhuioiu ip ihilitv subsi tjueni to a storm in 
Duemhei 10**0 IOPMODI I wj, i semi dianbtiled hydrologic 
model tbit pioduted overland I low saturated water ami soil water 
in 4 me use of a topological rrulc x wlmh miiM he derived from 
lopologK al maps I he m uunal < strut of overland slot m flow w o 
di diked horn leal hilt i Iranspmt tiom vattev bottoms 1 lu mode I 
wine h hud K*en c ilihrated lot i l month period ol norm il Mow events 
m l'*H0 jvc m uelv predkhd overland How md Hood hydropt ipit 
toi dit I9‘M) storm t vi nt l .N. \ 

o5.o%t 

I*bind damage estimation - n review of urban singe-damage 
curves and Ions functions 

D I sMI I H * \nsir than National l niverstlv ( unlvrru) 

llti/o S1 to*U 20, No t :\\ 2 IN 

St iye damage » utvis were essential to Hood d image assessruenis 
Du development ot the cotKepl ol stage damage unsev is consul 
tied ii'pirtuuln the us* ol existing dat ihases md v alti itron smv c\ s 
to obtain ssiuhetn stage damage c mves Piohk ms m the umstriu 
tion ot synthetic m actual damage stage damage turves wereilussi 
lied .is what to nu hide what values should tv- ilUxated to items 
how nunv building types should be used scatter and error and 
interpolation and exuapnlaimn Synthetic tec hmques were pirterred 
Ratios ot aciurl to ivitemial damage 4 ere important to give the best 
estimate ot av mat loss ( ntu vd communions ot depth and velocity 
could cause the structural Dilute ol budding and such mtorinatum 
should be incorporated into Mood damage studies Guidelines arc 


presented for the use of stage -damage curves for residential and 
commercial buildings in South Africa South Africa 

3*5-05*4 

Equivalent steady soil moisture profile and the time compres¬ 
sion approximation in water balance modelling. 

G D SAI VI >(’t*I (Massachusetts Institute of Technology 
C ambridgci ami D ENTEKHABf 
Wairr Rrumnn Hewn It 1994, 30, No 10 27^7 2749 
1 wo fundamental components of water balance modelling, the pnt* 
event sod moisture profile and turn* compression analysts were 
subjected to derailed analysis Numerical integration of the govern 
mg equations for liquid mot situ c flow m ihe unsaiuraied /one was 
used trt simulations designed to show the role of temporal variability 
m the system The equivalent steady state moisture profile yielded 
an adequate estimate of the temporal mean mean pre storm and 
mean post storm moisture profiles 'Ihe lime compression approxi 
ination provided an adequate description of the nonlinear staie-de 
pendent runsition of surlace flux from climate lo soil control There 
are 4 2 references l .S.A. 

95-0565 

A Iwo-parameter monthly wafer balance model for French wa¬ 
tersheds 

/ VIAKMI Off (CPMAGRM Anions» and ( Ml( HU 
four rial of If\tJHilrn>\ 1994 162, No V4 299 Mb 
Ihe pulorrnaruc ol lumped monthly water bdance models used for 
water resources assessment and management is considered Because 
ol the severe time lumping involved these models could not be 
phvsic ills based arid were it best conceptual or empirical For this 
re ison (hev were eenerallv simple with vers lew pirameters lo he 
calibrated A new wain balance model was developed with only a 
parameters to Ik calibrated ot estimated using physical iharac 
ter i si u s lor use on a given c ah h merit In spite* ol its Lu k ol soph is 
Ik ifior die modi I c’tne rated u suits which cornpated lavourahk 
with those ol other widely used monthly w ile*r balance models 
Frame 

95-0566 

1 vperinu'iils using a long-time-scale shelf circulation model of 
relevance lo the Labrador ( urrenl 

R ) CiRl A I B A l CM t Newfoundland Me-mnnal I mvrrsitv St 
John si B K RAI md N Rl N 
i ontim niti! Sht it Rf \tor K h 1**94 15, No ) 41 SI 

T dimensional shelf circulation model relevant lo (he southward 
flowing I ahrador ( uircnt was used m a senes ot numerical experi 
mails Die model included a rectangle in latitude longitude space 
with a shell slope region bordering the northern and western boimdu 
nes and a deep ocean region in the smith east Relatively light water 
was Mushed in through the northern boundary jnd allowed lo exit 
through the southern boundary Bottom friction was parallel to 
fkitiom velm itv leading to a relatively chituse downstream |Ct Hk 
results obtained umiribuud to an enhanced understanding of the 
long icim bcduviour ol the l ahiadur ( urrenl C ana da 

95-9567 

Lsluarine barrages and their influence cm groundwater. 

I l 1 OYD (Birmingham l niversity i 
Journal of Huiroion\ 1994 162, No V4 247-26^ 

The implications lor grimr*dwater hydrology ol proposals to con 
struct several low crcsled barrage embankments across esiuancs in 
the l K are examined Mixlificalions ol ihe hydrological regime to 
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factJii#? miraameturat project were Irkeh to raise the grxumdw ater 
resuinng tn dampness in properties m urban areas Hx- h\0f<* 
gtoiogkdl complexity of mart) of (he urban evtuano lor whuh 
Smafrs were proposed together with the small cupeled ruse m 
g*uurd water heads n wuk head rise predictions based on determine 
u mmvcrseai modelling unreliable A programme ot staged itn 
k^mdmert w nh camtxchensivc monitoring of he .id nsc is proposed 
. , mmrm./c Ads me impacts TA. 


95*0544 

y\ AVf lDdurMl kmftdtor« current in .surf tom . 

D >rX) Ajou I mvcrviis, Suwonl 

hmrruM id \S\nrrwa\ Pori ( oitvtal and t A t'<m / n^mt rrtni* 
ill). Nob “vS7 5^ 

A uummtal model of longshore currents generated b\ irrcgukti 
(Vli so in the surf rone was developed The wave held wav defined 
• Mitri wave number sector equations and an energy conservation 
- quation with superposition priKrdure was applied to the description 
)• u regular waves The iunvnt held was defined using a lontnauu 
M urnm t *nd momentum conservation equations MtenMon w is 
, 1 1 ii to the effects of bed trahon mi i mm able bed anil mo me 
, - v c sm’* 1 arising horn shear How dispersion and .urhuiciue I hi 
rfor man v, of the model was i ompared w ith a pu-v urns an tK si. of 
i iUK i w ih’v on j uniform beach using the same !u id data 1 hen 
ruMeutcs Korea 


4M)5f.9 

Satellite observations of wave heights in Arabian sen and Hhv 
of Bengal 

i \ Ml S \N (Anna L mversitv Madrasi and S V 
M W \MANIA\ 

1 irut.i i' itn/j ntm Peni ( tuiMui and (> ton / neon i t tnx 

1 2th No t\ S JU ^ 

W c dat i rei ordnl b\ the (d (ISA 1 allow t( r between Nowrntvr 
m I October ) UH 7 weic used to douse wave heights m |W 
V»h an a a md the Hov ol Beiual Monthly w ta height disiidai 
'on' (ivin ued that waves were highest diirim 1 the si null wrsi mon 
' M *'o lb. noMh east monsoon waves were lindu** than those 
'i**’ irvtd outside the monsoon season llu* maximal w «vc huplil 
’ hv ( - d were 5 m Ini the Arabian sc i and 4 in lor the li.iv of Bengal 
India 


‘> 5-0570 

Kuovancv forced interaction between cMuarv and Inner shelf: 
observation 

K ( VV M\< i i Delaware t mvrrstW New.ui and A 
Ml Nl MOW 

1 orur/u ttjttf Shf'lf Ht <rtjn h *404 |5, | XU hh 

H hvdroeraphk variabiiitv ot the Delaw art estuary and tin adja 
< ni oner umuncntal shell u! the Mai Athintn Bight were t xammed 
f *y and June 1W) using shipboard instrument' nuiudinggn 
f hippier current prof iler Siemtaant 1 dura nsiond dtnsit» 
v lfI i k dif\ was found in the eslLMiv and on the »J|ac ent shell VVimI 
vcr ’ual viratifkatom with strong transverse varuhihtv (nuiH f, il 
‘Sehirdu estnarv whtk'densoi water iou ( enti sled m flu i eniie of 
hx esuian 1 wo braiutirs ol lighter wain were observed near both 
vhon'v Kims ant estuarine water formed a southu arJ flowing down 
v'mam * o,i\uf vurrem on the shell There are 4^ rrlcrcn* rs 
l S V 


1>5-4»571 

l ow-eitfd retmde-sensing techniques Applied l« dntiitag* »rew 
stud km 

\ SCOT1 iJhou VK dsim Ktrkpairivix K using si ok e • 

fourtkif Pi *truu**n o f U.rrei and f rn inrv^wrnMf Ahm^e< men; 

1W4 K, No A 40^ vn 

< oloue and mfia red video mkiufs o! sub v Atefitnents were oKamrxS 
ftomheluoptn mounted v amn,^ to assess j>eurnugc prrmeatnlits 
The data were digiti/evt the infra red image modified to uutch the 
voUmr image* then the computer wav programmed In iciogm/e 
imfvrmeabte arras by manually nkmtdymg them m a small pail of 
the sub can hmerf and using this mlotm uum tot calibration bnjku 
mcMbihtv (or input to the VV All HI S rm*vkd of d« vwnagv system 
wav estimated fnmt the pixel areas 1 low pmlntions were ep? 
able I Ik* method gave a tk laded and up to date ovoid of the study 
ar< a v ompared w uh f hduaru r Sujs es mtor .nation 1 he r\ suits wuv 
Miff it tenth em omagmg u* iustd\ iurdw aie unprov rmeuts and i nm 
puict tn Imujues l A. 

V3.0572 

t lassirualmn of river vortidtim issinw to in addressed in de¬ 
veloping an operational mefhtvdologv 

\ M (il KM l t i Southampton l 1 11 \v >s)iy > I s D and 

k I ( dvl f torn 

\OnoUi i I'UWfiiilli'ii IUU1 4. Nn { * f Vi 1 ' 1 
\ uismIk it o ol s« henu ho mvii toindo? that would 1 m\< wide 
ipf'lisafion for a »u ssinent oi m maei tnent nsb to (ia\ i a Im i arv hi 
v il suut turc and to im oiporatr dif Irtenl Iv pes of data from a range 
4>) SMtirm o deurdvd Spatuu umo lot huulimg ilata must in 
del need and ** applied hi lor* data wrec mtrgiaied Data liandhng 
should mami un i sr paralion Ivtw een raw data and denv atjvr v r md 
a e a sp Hi il revolunon w hu h w i agjuopn in to; die hn iofv laud 
1< \ 1 1 >o w hu h it ipplini I K 

45*057T 

Some river wavelets 

It R HKII I INf 1 1 R f i aJdoitiia l noeisilv UeiD ir> t S \ » 

/ M io»/nn/ irh v Jb'M 5* Nn a 711 ,W 

Methods hvf Uu e,(im ition of mean lun» horn oi tnivi mo* 1 nmdr'b 
in i on sell r t d Du v imj in ih of H ia r w o i-Jet an ih ms m ptmltu mj» 
m edireab ot i mean fnrix lion iv eruphiM/ed flu metfunloiogv 
p u ill* led tie common u-i Imujue* Im numing mi ,uo and ferntl 
siTUwahtr^ AHairwa'eht uuhsi was» uiu d out lot turn senes 
dal i on Me ll*>w i ifi of Uk Nile ns< i it A‘ w ni ,md i*n tin st i m s o( 
rf k Kh* Ni em al Manaus I iv p if in ulat < ise n| w i\< fi \\ and Du 
coiotnurion of *upfu«.edh impt oed < aanatt* in hnid nu an 
loii'idmd The wayr lei method had unpoitaut tpplu ition nieiui 
*(»nmi lit i* linu si'io et.dsM fheie are 4 ridinuM' 
International 

MM>*74 

Tnstronmenlal signifuaiHe of in to slreumflow in cold rr 
gums 

( I) PROW SI > I nvirormu nt ( an id i SriDitoon Sod 
/uiImm/i r fitth "o 1 004 .12, No ? :u 

( oki region t nyuoniTic til i an * hovdied ml 1 ' S diMitu t hwhnlogw d 
regimes based on M»ur< i and liming ol ninivfl piogtai ul wrthnd 
prior,' Ld ihU\ m .n and sntnntK nival i<i pre srntati m hs 
ibographs of them hvdroiogual regimes ar»* tit v nf»etl Du* awim 
and pathway* nl %tie imtliiu m < old region 1 art re.irwrd snow 
coei pr*piafmvt and grmindw .iter iungv ) hr t bantu i eth us of 
Moating ice are di s. nhxki w uh refnrm e 1<» u r formation pun ewe 
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Irec/i up protects viable kc cover ! or manor unique bahruf* 
r Hhation regime oxygen exchange, mixing processes and sediment 
transport and break up process F uture research ureas are ulenn 
tied Dure are M5 references ( tmada 

954*575 

Hme-wrio) modelling fur long-range xtream-flow forecasting 

M BhNDFR I Manitoba l mversity W innipeg and S 

SIMONOVIT 

Journal of Bono Hruturt * \ /Vo/rnmg oml Marunynuon IMU4 r 

1211. Nod H57 K70 

f xisimg methods for long range watei supply lores, admg arc com 
pared will) vialisbcal Mine snun tools such as seasonal auto regrrs 
hoc integrated moving avetage (SAKIM\) modelling 
C’niiirxt sensitive model srleuion vs as applied to (tie inhumation 
contained in data sets lor tore; avting monthly water supply Models 
were developed and applied to I types of river basin Jita within a 
sensitivity analysis ol I low veenanov Ranking oi model performance 
I in jvossihlr system scenarios suggested a set nt rules to govern bn* 
chime o) a single model to produir die best available lorn ast The 
modelling tools were used to evaluate the per lorrnatu e of long range 
monthly prohabdtly stream Mow toiecasls at Manitoba Mvdro i 
large ulditv that operated a multireservoir elcr tru powri generation 
system ( ariada 

95 4*576 

1 he flood and sediment characteristics ol the lamer Yellow 
river in ( hlna 

I W SOONG (Illinois Slate Watei Survey Oiampairn II) 

ISA) and V /IIAO 

Ho h t Inh-nummut I t,l M |9, Not I .'Ml r 
Rapid etonomu di velopmrni and population growth along the 
lower Yellow rivei region in i hina empli isiml Ihe lucent need loi 
I loud torUrol and redm me I lood disaslris I loodmg solutions lor ibis 
nvei were closely iclaled lo iis sedimentation problems Ihe ero 
sum/depositum patterns are e\ immrd and a lated to Hood and sedi 
merit i haravlemtics alone the nvei Rules lot erosum/deposition 
uudn dtHercnt Hoods aie discussed logetltri w n1 1 aggradaiumAleg 
railatmn patterns over the Iasi del ades Opeiahons of the San mens i \ 
tesrrwni which tonliolled about M? (>"1 cent of the total drainage 
aria ol die basin, an discussed Ihe impact ol hum m at duties on 
thetlow and sediment icgimes mlhe n\er are aLoc vamined Present 
jiul pioposed nuMsines lot harnessme tin Hoods aie disc ussed 
(tuna 

*>5-0577 

I he Southern Oscillation index us ai predictor of (he prob¬ 
ability of low slreuniHows In New /calami 

M I MUSS (National In%n iuIl* ol W Uei and Vtmnsphciu 
Rescan h Omsk hurt Ip l P PI \RSl)\ and \ I 
Mckl R( M VR 

U i m f AS \outi < \ Ht \< *o h I bo j 30, No 1 n 2 ' I ’ - ’*7 * 

Ihe ulalumstnp tv tween the Suuihmi Oscillation index iSOL a 
standardized measure ol the toruuirent diffeieines in m a levr 1 
alinosphrru pressmen at Darwin Austiaha and lahm and sub 
sequent sbeamtlows on the South Island ol New Zealand was 
investigated the teasibiblv ol tnietasMin* the probability that sea 
muuI stiearnflows would be less than a critical amount as a tunc lion 
ot the pievuuiH season s Sul was ex. umed Havesian piohahdities 
were used to define thr uncertainties in Ihe lores asts attributable lo 
Hr number of lagged pans of data tor the slrcamflows and ihe index 


values There wm significant information transfer betweenthe 2 time 
vertex New Zealand 

954*578 

i ovarianct properties of Great Lakes annual net baata sup¬ 
plies. 

S (i Rl/CHBbRGFR (Cincinnati Urnvmily. Ohio; 

Watrr Kcsmtnes Rr\e<inh t W4, 30, No 10. 2725-2735 
The Lovjrume properties of Great Lakes annual net basin supplies 
i serviced quantities used to account for all processes by w'hich water 
enters or leaves the lakes) were examined tor the case of supplies 
exit mated as the residual term in a lake water balance The cross-cor 
relation function and auto correlation function for annual net basin 
supplies were derived on the assumption that annual lake Mallows 
and water levels wcie autoregressive lag 1 processes and that each 
fake behaved as a linear reservoir The studs showed that the residual 
methiKi itiiTcnily used to estimate nci hasm supplies could induce an 
aruliu.il long tail in the autocorrelation function The implications 
tor attempts in simulate Great Lakes water levels are considered 
IS. A. 

954*579 

The perfect reservoir. 

W HOW lb 

AVu ('ml / nemeer |MM4 No 1 I(V4 Watei Supplement 15 16 
A brief account of the consfruOion of Ihe Thirlmere reservoir and 
aqueduct bv Manchester Torporatmn m the later MHh century n 
etven Bv IK7S ihe utv s supply from Loneendalc had become 
madeijuaie lot rfie demands ol the c otton industry on w hu h theuts s 
economy depended and foi supplying the households to which the 
W nerworks Committee had decided thai a supply should U* made 
available lurtheimoie the water squality was inadequate Ini i oimn 
hleailung and dvemg lh< unfinished cloih having lo K sent lo 
Glasgow Ihe original plan lor a supplementary source was to lap 
l llswaiu hut fhulmeie was selected (then 2 smaller lakes joined 
bv a streami Ihe purchase ol the panels of land forming the 
catchment area is described and ihe passage ol lelesam enabling 
legislation thnuigh Parliament m 1 K7M is sketched A decline in the 
cotton mdustiv relieved the necessity lor immediate take-up ol the 
sc fie me s authorization work on the aqueduct beginning m IHHSand 
ou Ihulmeredam in 1HMH Ihe woik wjs completed 2 years behind 
sc hedule m l KM4 ( .k. 

95-0580 

Management of recharge darns in Saudi Yruhia 

I I M Ml Tl AIR (king Saud l mversits Rivadhi l 
Sl-NDIl and A S Al 11 RHAK 

L>u» n<il 4 M Htjfrr Rruntti rs Rlonntrui anti KUifun>t mvnt I MU 4 

120, No f. "4U 

Die elfuieiKV ol ictharge dams was examined using specified 
alterrutive management plans at 2 recharge dams Malham and 
Ai Amahh locaied north ot Riyadh Fhe Malham dam was a lHO (t 
long. 5 in high ok ktill dam construe ted m while the Al Amahh 
dam was a Mm m long k m high concrete dam con virus led in IUH2 
Di managcineni plans included the prevent management system 
ielease ol reservoir water to the downstream i hannrl release to a 
dow nstream basin lemov al of silt t rcun the reservoir bed and scratch 
mg ol the resavon bed Because of the topographical changes and 
the seasonal flood times and sizes the* results of field studies were 
not easily comparable Recharge efliucncics were evaluated and 
compared bv simulations Rechaigc efficiency was improved by sdt 
icimnal and scratching of the reservoir bed Saudi Arabia 
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. Vrliftoai raipirotton* fw M** «*kJ raservcdnL 

1 K A.MEI ilTI H>K si 

< iiU/ 'ndu^'w Kuiuuun IW. \o Ph ~*K K2 tin f rerivh I ng 

•sb » 

IV qualify ot large ht Mires of w ale? wax often venomls impaired in 
’H* mpui of rmmcrox and orgarm matter trom rum-potm courses and 
* i\ relict trd in a decline tn I he l«r% rt ot disvoheU ox\gen to uuital 
e>cU Allied with a tendenev for euimphuniiKm To soumcuu ihi^ 
c <fru andhwaici* ihe level ol dissoKrdoxygen throughout Du waiet 
it u mn vpeual equipment lor promising \crtu a) mumg and umi 
was developed This involved the use ot a suhov robl 
V td Dow pump wtih is screw tspc impeller whnti would lx used 
iihtMf«loru oxvgen rich water trom the epihmnuut Jnunwaids to 
w \ w nh the iXittom water in the hvpolunninn of to dose »lu* boMoir 
vs ut r opwaidx with ii similar result The result^ of uwo with both 
rthixls are pie sen ted fol lowed h> an ouonutt ot a in as pet! aimed 
a\ the k, Inner l klnxee at Plon (iermam Oxvgon ftanslei and 
r <) imir hdames for the lake waters ire reported bom wh«d, 
o u ,'ue'^v requirement tn .uhttu* the required dcgiei ot uansjmii 
I iio^en from the cpdimniori to Dil hvpnhmmon vould *v wdui 
i q (lit. output ot the submersible pump was h’s n! * ^ , ). m d 
if<i ml n 1 „hXl Kg ot dissolved ovvgen wa« transferred tot an mugs 
n i amipuori of Ml kWh 'Prudish translation I ^ p« ninth dc*lu g 
, J tin I nos I-ranee 


Prointne f unct)om of vegetative niter strips alongside v* liter- 
t nurses m hills districts 

M HMHilustuslKhuMiiiuisit.il ( nr * eni t 1 AMS imi H 
t I K1 1)1 

d i r\ir’u hut i 1994 H4, Nolo sl'4 v i?"‘nr Mimm I nelist 

e e v 

is >n ot \ieelitm tilki ship tloiH'udi mhh ha >i im 
T »p 1 r d o a means n* mMuilim* thi urns ot poDut mt ml: Du 
i’ " ‘u ?< ison ot the ir 1 liter if r II 1 inn w idi rt qv<-1 h i both soluhh 
^ h dubn v opstituents pu sen'm Ntiilai i runn'i e ptudls Ht« 
i v i.i i' uni snow nu It (setnhls In uUilton smmar t> ik ( n it ull 
' m S» t u. turn on prnu\ ung (Ik w lit must Irom ilutk l inputs o 1 
'tih/en and (X'stiutfes applied i lose to ihe bard and born wmd 
' ' ’< urborru drift vs hi je thi re is i shi Un K It»»' in t •» nr tail sh»u h 

iq >111 odi t>l the strip Sum • o| tlvese !un> (on. are o’ doubtl il 
tr’il iu hills distruts whrr^* tfvu ground slopes sierpls down i>' 
M ‘in mi \ survev i arned nu! in e hills disUKt u' sou’heni 
(f rnu-ns m ibled a trial length til 41 \ km of fiIn r onps (ciunposeil 
u 4h< m t vet lions) to be identified u a latyhmem au i of )M k r 11 ^ 

I>rspitv their ipparenf benefits u w.e otn hided that thi v wi u 
‘Hk v drum >cssfui m lontnbuhue tn i udiution m tf» nt "I 
,if boeer prmsphoni and pestunlcs to bit ubnmnq *tre,ini fru t 
u>vf>. ,u uuHvns In m ms i uses the\ w err not widi cm ugh i 
♦TimmMt width rd \ m adulated wtih m oihirs thru w**‘ 
nsoffiuent vegetative uhu ut pom ft* a propiu si rreu 
wmdboriir . nr ummunis or surf u r nrmdl Aiieiiu Hi inaitnabn 
lemmn from runoff tmf\ otuirenl when tht strips an levu and h or 
-Mdfh of al least ^ rn H ngiish tr mHahon Pojwuind^ dtrfny v ihd 
he Ctermanv 


lateral iliinkitig solves siratiftcutton prohWms 

K l SPl.hO tN arv4nt»dt Tmvcrsitv Nashville. Ienn l 
Hoirr k>M*jhn tntrnuiUtmti, IW4 \tM I » I S 
•\ methnst of u\ eenatmg the hNpivhmnum ot a water Nxb wit hi wit 
upvrtimg its natural stratitu alum n it^ssnhtii Hu drsuabihtv of 
mamtuirmifi sold hut vull ov> gtmated w ak A i v lose to ihe bottom is 
iHilhncvl trout hshenewur improved Uk* release of phosphorus hntn 
aliuti denitus in seiSrncnts Knk to tin* cpiltnumvo is avoided and 
mm nune.meve ami huhogen sulphide jm^drms that muld auw 
to i vxatef abstr.ii tei if \\w water was anoxu air as riled ! Ik problem 
ts to puweu! she mieucd mvgen hubbh s using at such a vehnuv as 
to unJutt do sti alt (nation wfidi- slid allow mg .KltxpMte aiir (of 
osvgtn upt iki bv tin w nn tn thi methut des<rdx'd owgen u 
incited at the up of .none through whnh wain also nuns mthni 
downward passage ihx^ioss vCilumal an a of tin ione nn leaves so 
ttui itw* downw ard velix its dci reaves to die point wtwun it is less than 
the binn .ml velinttv of the bubbles these hr* on it* trapped, therein 
blowing Mini lor ocsgcii uptakr bv thi wain v oju eutralmnv of 
4 o jSdmg ovsguipt' hiu aft oHamcd lh< oxvgenaled wain ts 
Dun pumped b\ lum/onial pqvcs luted with exit poits snus Dm 
to f^dmunon at port u Iik us ^*f Mi v m jm r vo mui l'aw histones 
m uted o mdu an that a umsideratvle lonvitudinal >>\v genahop 
is cut v Hid Dial the tcehmquc does not dr sir aids even shdlow M 
in i lo pfd’imuoio l *V/\ 

95415 K4 

Mler tiuimigernenl umsfqurnm of I lit* rrhuDdmg pro- 
gratiunr fm the PoKdainei Pint/ m lit'ilm 

M IUDIMI lOfHMsii a>s» Dvlumk Bet bin 

MW Ui.iw/ \K,mo MUI 145, No 1U Vfd Mih iihl^W': 

up f iLihin I ndibi Minimal \ ' 

I la v o\ hicli w iIm i ibh w hu h > haiai lui/es Dm an i of the I’otsd i 
mu Blab would have a pionoumid elleil on the fwonsUiKimu 
p.ogramnu wtmh was designed to resiort ftu ,nra to iK founn 
manidKi ru i now Dial thi i its of Herlm has txi n umfied Massivi 
g’ouiulwau ibar.ii lion i pm hided on anomil ot Du probable 
d iruai* lo Du \ e. n ihon m llu I ing uism pat i and also tin ftkeh 
' othloiH.ib nleiK i mdduinagt to du found itions >*( older buildings 
vi s< i il du matiu appnuuh< s to flu prol lent of nti dewatering an 
distiisstd ind inv piopo ,ib mtoi lu. ulqeikdio in t \ aluafmn of 
Du n prop if>l< niv touaiK ru d ind ( i, oiogu al omsi quern i s In add) 
mm Dm picsmu ot pn v imisU unrrk ordni il lust upM oh Id not Iw 
vvibidnl mi tfial the gioundwaU* might need to In suhnnnl to 
i hen in il u habd I itiorj N ton fisi lurgi to i u t rising wait i hudv 
^halr>n mettuKi s' i idopUd d mu i allow Du m.unkniiM ot a 
inimni.d j ro Hid a ill ’ ico i I and Du propo w of di w ati nng opera 
nun and ms ulittd idi >lftil mua K larefullv monitoreil 
1 \ ngfidi Mansi i'u m lb pound « sir r hug s ah I tor 1 99S » 
t.ermanv 

95-05H5 

Ihe unit res^mse nf groundwutei nutflnw fvnvn a hllhlnpc 

Vs HR 1 1 SM R I d orru 11 l mwrsifv IDia * \ 4 i 
H/i’o f/o )«f ( \ fu st ijfi h 199 4 .If), V- )f j 1 < v9 J “ 1 ?h A 
J he lire ir ' * rsum *>f ihr iioussmn q « qu ition w »s used In d< *w nlw 
nl outau Boss from j h D» lofK Sofuimn of thisequaMon w as uadul 
n making i splii u omie of rlu i ‘ venti )l i har i t< rndu * of tins ts pr 
n* Dow \fbUfarv input i oidd fu .ki lunrnodatnf bv simple < onvo 
Inlion of ihi sudden dr iwndown prohlern A simple dimensionless 
purarnctri could fx used m determine Dm n lative mapmliMJe* of thr 
dmmp meetiurustns »p(itluafl\ Die vtreuinwjse prr v«uir gradierD 
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WATER RESOURCES AND SUPPLIES 


rendling m diffusion and gravity resulting m jdvcUiou The v>Iu 
turn presented was potent talk useful m {twitting vornil apprnxt 
mate approaches to the problem proposed by earlier researches 
( S.A. 

95 mm 

< optimum operation of recharge haMiis. 

If Ml'SHT AQ{ An/nna Slate I f nivrrMt\ 7'*rnpr* I W MAYS 
am) K I l ANSI ^ 

hmrtmi of H afft Rcsoun r\ fUartnina und Wonujfrmen/ 1994 
12h, \n h <>:; bit 

A ^nirxof mathrmabi at models based on non imeat programming 
was slr v eloped for delntrnnmg the optimal operations oi tciharpe 
basin systems fhr models determined the operation polnv i loading 
Mlu’ilulrs) that maximized the infiluation volume subject to om 
shainis for cnnimmtv inbltubon groundwater ftou and the physi 

< id 11 metramts of the basin » Modelling of die mldtration pros ess and 
tfic sou moisture tedfUnnuhon process is described Several hypo 
Iheiunl applications are presented In illustrate tfie rundrlhnu prrne 
dine i S.A. 

95-0587 

llmiemedialmn of chloruphrnol contaminated ground water. 

K I f \R\ f\l N f I ampere l nonsilv of lei hnologx ) and I \ 

IM H \ kk A 

f n i tt onnu ntoi It < hn* doe , 19'M 15, No U K? 1 H S' 

! in (lean op of ground a atm Lontaiiunaied w idi vhlomphenol using 
aeinbu tabulators m ale ioriiimious flow ilmdi/ed bed re,u lots w is 
iom iiuMied \S itrt samples weie c oik c t*d from fbe k.nkola aquifer 
hi I ml md Ki\u lot jxn for main 0 was mini noted at room temperature 
and ai MX 1 I In ef lei is of different h\ibaulu retention nines ib x 
it' wen* studied 1 be bioina* s m both tea< lors w is emu bed mane 
ssnltieiu \ hlornphenol teed (“hlotopbenol deer ul iimn was mom 
ion d hs innrgann < hlonne release 11( 'h oigaim * itbnri removal and 
t«( anahses (nnunduaici from the k nkol.i aquifer contained 
4 4 V' me pvt line wilti 2 1 1 b letrachiompheno! as the pnnitpil 
‘ oneeuri ffie ground water i hlorophiuol and meann carbon ton 
i enitalion did noi k lunee sigmtn.milv dunne 199.’ I'MM fuit K I 
i urn rtm at ion dmirasid More Hum 90 pei venl hiodemadahori ol 
i filmupheuok was adm sable a( 1iK nn) h hvdi tulu teieniton 
lime \ dti oast in leinperalurt limn A bit to liH Jidnotallccl 
K 1 tide »st I hi- do |vi sew ihloiophenol diet ad ibon was mam 
l lined even \\ is minute’* hvdiauln letenhon lime 1 inland 

950588 

Drainage Innu roads and airfields to suakuwuvs: groundwater 
pollutant or valuable recharge" 

M PK’ K I f Ke idmc I ni v ei silv ’ 

t’Hnruil '* hislttufti'n *Mt on r ii/iP / n\ non "/m l/ufiniONH" 

1 dd t H. \o s jn.x },o 

l In i om o u imru'l nukis anti air pm i nn>u in s < ieah *> sitr I ii is in ' 
whu h is neqnemiv diaitiid into oil <nU u epn>rs followed f>s *,o ik 
iwaV' 1 bis is a poientul sonni ol emundw ui t pollution puiuu 
I Hi Irotn dv n me ot sivnitn anl aiiklenis \n txample o! a 
\ onsets im.' ira^er havellmc 4 Km Imm a soakawav \n a fxiieftoie 
in M n d mdii atcvl lhai n ontainnutinn was possifde In ibis k) is( 
rln i orn s nil anon of tun ei ai ihc borehole w as e\unncl\ low l lieu 
Wilt n«», trails demonshuied examples ol puhlii ptoumlw .tier sup 
tdics sunufn .intlv polluted bv tnwhw as dfamaee r\ en wtien a known 
fx'flwanl spilt had entered an mldu inon di.utuec vuinri 1 mfe i. 
ktunsn ahun the fate ot (Hdlutants m sub surbuc wains [)iamage 
bom imfX'rnuMblc sin hues» on Id be asunufisanl snurir of aquifer 


recharge It would tx.* prudent to rrummi/e the risks lo groundwaicr 
from highways by improved vehicle design which mmimi/rd leak- 

age after acv uients I’.K. 

95-0589 

Making sure the risk exists. 

A K PAH. iMakolm Pirme Irk Newport News Va * 

Milter / m tronnuni A fet hnnloqx, IW4, A* No H) 

Risk assessments were tommonh used to vet cleanup goak at 
t ontaminaied sues but thev i mild also reveal when remediation w as 
not nrtessa^v 'I nr»u hlomcihenc conurmnaiion of surface soils 
groundwater ^md surface water in a drainage canal was traced to a 
shopping centre tn Hampton Va A corrritmn plant was rcsom 
ntended but a review of existing geologic and hydrogeologu data 
suggested tfiat the remediation swiem would not be effective A 
potrntia! health based nsk assessment was recommended Site char 
as (eristics were defined lo determine the hvdmgeologic parameters 
which would affect contaminant late arid transport llu* risk assess 
iTieni idemibed possible migration routes exposure pathways and 
rec eptur fm exposure to residual chlorinated solvent contamination 
Remedial ai non w j\ not i onstdcicd net rssarv when no federal state 
or local eroumlwatei stand mis wen* exceeded site contaminant 
were degiading over tune md contmued groundwater inormonne 
would ensure dial i nnufitiahom did not exceed standards or guide 
hue i l -S,A. 

95-0590 

Optimal rapacitwvpansion planning in rmiltia()uifer wstems. 

H K\N At i XO( it I Middle l as* fee him al l niverolv Ankar n 
and H 'I A/K ft dl 

himi.ihi/ It alt t Kt'\ntm r v /'/,/mimi md V/orin to mm; 1004 
120. No h Ktb HN» 

11u* t oik epi ot optimal c «ip u it v expansion pi arm me is cbsc ussed md 
c xtended h 1 nudliaquik i ss sieno I tireedifferc ni i «ip.u ilv c xpans;i»n 
i) I mixed integer programming models were developed undevalu 
ilckf lot i livpothein d mullmiHider svsiem l tie resjxmsr <d Hu 
sv dein w as iru Imled »n ihc modeb usme response malriLes Modi, 
[>er loruuuce» were compared m terms of c ompuiainma! letjime 
merits and ippioxim Hum to purnpan cosi> under t w alt t deni md 
Mfieduie' hade oil nines te'aiing purnpage to dr ixulovw* writ 
.iko ilexc lopej Sc itsiiivilk-s of the moclids result > lo vanalmns n 
demand tequiremenls mlerest rates md system pu.irteiei 1 wer^ 
studied I iirkev 

95-0591 

Vihiplivt* foreeusting nf hour Is munieipal water eonvmnption. 

i Hi )MVV t f\( ,S r I. \ is \ A M l nix er sits ( ol lege Station ) I 
S \SIRI md 1 W I OSH R 

/on unit of Wtifi t /w voao t \ PniNfiiiii 1 i md \hum\ft *ncnt 1004 
I 20 . No n SKS Oik 

\dxaritaets ,md limitations it exist me loteiastmg methods tor 
hourlv inunuipji water uw are oversiewed An adaptive' smooth 
mg biter mg appro icb rs fuesenled lot on )mc* lores asbne of Inuirh 
ummcijMl water nn nun. senes 1 be metfuniologv was based on 
Winims exfxmenti.il smm»'fimg recursive loast squares aixl the 
k duun fillet lmp!erne*iiabon ot this aleoutbm at the c itv cd Ar 
hneti'u Tex is discussed Fhis method was sm»ahle foi foiccasime 
in hnmk watei consumption lime series that w as influenced bv 
ch.mgiue weather v ondihons and measurrmenf tHJtliers The pro 
poseil motlel was lohnst and could capture both wcekdax and week 
end v xc les lo produce .iu urate loresasts born I to 24 h ahead 
l s.\ 
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9541592 

t'lfcrtimKSi of w»ler-coi»eroilion measure* in greatrr Alh- 

H BRIASSOl US (Notional Centre for Scientific Research 
5 then*? 

jiwtrutl *>t Wafer Rrsmrxei Ptannwp ami M*uuigtmrnt ) 994 
12ft, No ft ?M "77 

K^ent studies evauatmg the diccuvenevs of water tonservoiiou 
measures arc overviewed and factors influencing me *k 1 selection ait 
di^imcd T he application of the auloregn^savc-tmegraied moving 
^cniic tARIMA) nmc-wrries modelling tramework u> water u>n 
vrrwtion measures initiated tn the greater Athens area in (»reivc in 
Ma\ tWO to overcome predicted water shortages is described 11 ir 
mocH inUudcd 2 components ihc first forecasted histonud warn 
.omumpnon and the second accounted for the potential effects <*! 
v.rnvcnalum Model cstinution results are discussed Both total 
i f urged and residential monthly wain consumption dropped sigmti 
(_^jiiiv after the initiation ol the nxMxures (Irmr 


WATER QUALITY 

V,- also Abstracts 9541526, 9541666, 9541691 , 95.0726. 

9541755, 9541756, 954)957, 954196J, 95-0985, 
9541993 

95-0591 

Measuring and modelling chlorine propagation tit water distri¬ 
bution ss stems. 

R Mil \KK ill S I PA ( iik innali Ohnw Vk M C»RA\ MAS 
f \ (KKH)RICH R A DMMliIK and K SKt )\ 
an ti at llufio Rsuntni \ RltmntnR arut Mami^ttu rtt 1994 
120, No 0 hM 887 

I r K ipptic ilion of the dsn mm w m*r quiliis model iDWOMi 
1 ( Inpcd hv the l S I PA to lh< pmjMi: ition of uilonra u siduais 
in » u jtrr distribution s>stem is Jcsi ribed Modi Hid infrmoimd 
( rop 4 jihin .it selected momtonny s»t< s m ( lushin ( onn in 
pu vented Ihe inipat t of svsieinopcr ilion inddt sign oiuompli imt 
vMilidu Sate Drinking Water Act and imendmcno .mu public hi alih 
du m s( J R ( culls o| a \ er if ication studs at the ( bens Mill liiushs 
PI ur,s vcrvu .0 arc pn vcnlid Prevent and iulun u u nch o also 
J sciiN'd mi hiding the development oil P\NI I sf iu ol tin ui 
i odraulu water qualns mode 4 Du studs lindm^ indicated lb it i 
soi’pk Iasi older deca\ model accoutred with modelling ihloiuu 
n idmN was inadequate l ,S,\ 

95.0594 

Nome reflections on the use of models in hsdrologs 

D \s MARSHS It m servile Par is \ D 

Rf \ m ilr\ Si trm e\ fir I l au I 99 4 7 f No I 219 2 Hun lamb 
I nghsh summary i 

Ibis in u le- oniains a phrlosopho a I anuhsic of thf uutiiri of tlu 
mathematical models employed lor studs mp the migration ol ron 
< iminano ipestuivks cb / in ginundwah r vs stem It \ la v >dits ihc 
m<hkN rnto Z i>pcs nameh those consUikted Irom actual me isuo 
ments on ihc system <ontnncd and those for whufi Ifierc svrrr no 
ohsers abir data in existence and were based cniirrK on fhi supfwisc d 
physual meclwinisms at work llhe mo^iellmp tcthnurue based on 
obsmed pticnonxna is likened to a blai k fxo m which tbr rmaor 
ought h.ne a number of lonm but its nature must Ik in turret bom 
tlx available data i rnnm timsiraints were essential to 1 mm mdo 


uimiruic applu at ion ov extrapolation id uxh mtxleh which «rr 
stated h\ analogs w ith the c Ussaai (iwk uageds an units of pluca* 
umt\ ol time and -aims of actum Uwr signifu arux id these entem 
is discussed Regarding tlw development of modeh for which m 
obseiv able data exist certain fundamental recjtmemem^ tor outlined, 
siu h es pimr ideotdu ation of the real geometry junaWsis and repre 
sent ilium of the umkrhmg phyvual pnxeJxtMrs timf an malysix ol 
possible uTnanos wtueh trxke mto .usixiut all probable changes m 
the tmundarv c imduionv Inhere are U irteieiKCv ibngbsh iramla 
turn **'*' ;>»HUKis sterling v alid for 1995 k francc 

954)595 

Ksitmaimg the pruhubllits of evieeding gnmtsdwafer i|ti«lU> 
standards 

l> P AMI 11 I l>4 imncctuiit \ mversitv Slotisi and M S 

ISI AM 

Ho/rr AVuwrt r« Hullrtm IW4 30, No 4 62^ b29 
A snnjvle tiansport nuxlel piosulcd ih< k basis of \ nuxk'l designed to 
i siimale tlx prohahilits ol exceeding gimindwatet sunulauK at xpt: 
t iiu Uh atiouv mi ureas wlvur limited mfoimationon hvdrogeolopuat 
siu umditions was avatlahlt t'siny Monk ( arlo simulations tlx* 
tlfntst) umkertunn inhuhaulu s undue umiv had mu ontammant 
iinctfMmtN w(K established Ihc tcsjxuivr of each parameter ex 
vteden c piobahibh to ihc vanahonof the \ minis paramrleism Ihc 
mtxicl is prrvt nlcd graphic alb for i gcnrric example Khr topology 
of I hi exteedcuir prohahihtv surf act could txr used to assess the 
rKeitol individual paiametn variation f «N,A 

95-0596 

Ntilruni and metal uuimuikHliim in n freshwater (idul inundi 

If KMAN'Ihi bibu Mopkuo I nisei its llahimoii Md » and 
(» S HRt SH 

f a lliint i 199 1 |7, No MX UH) 

losMlpolU'i indned^ol mdn aiie high arid low marsh plants wn\ 
a** d i \ uk,j ilu dr vc iopmeut of a fred\wab*r luial marsh on llir 
V iluv- nt riser m the coastal plain ol Maryland r hr accumulation of 
nittrunis and ir u i met els ov,r lime was deurmmed Atiahsis 
bowed tbit tfu high nnrvh w.o loimed only within ihr past HH) 
o .a * billowing m iru o avc m tcdimcntaliou lairs m tlu au a V ar» 
ihoro m uc uimil ilion Iviwein the high and low mushes over 
sc vr u! dc c uli 1 showi 1 ib n polhmmis Irom apru tiiluia! r mix if I and 
v vstc vs iu r hxi harpr were stood m high marsh sediments moo 
th in m tr»v nunsb m <bnn uts protv itd\ tx c aior of the higher organa 
i ul*i hoi m Ihc fnrnu i Ihr ri air 59 n femm s l SA 

954)597 

A )H*nthii Index of enxirunmental condition of f.ulf of Mexito 
eshiiir ies 

\ D I \* it f i 1 1 1 turn il Resimu e Iru (uilfHrec/e Ma » I K 
SI MMf RS m*M, P DAS I (UN 
/ SIMM' V pm 17, No 2 \ 7 2 \ 

\ aatidic il Ik nthn nidi v <d f *slu inm t rjv huiiiih ufal c ondiinm w is 
d >' lope d fui I Ik r stu im ' of ttv t iulf ol Me xico based on rxiensive 
da j on tn nifiu, commumtx slnufuic lesi sites wc re identified as 
dc vr ided oi mxlegriidrd on the basis of < rib na lor dissolved oxygen 
li \t \' adtriu m to* u i’v teas and sediment \ ontammatmn Strpw isr 
uid * inormac dutninmant analysis were used to si-lc’il ami led a 
mbs /1 of par irnrti rs whu h drscutwd tb< bmilhn community sImk 
lure and disc rimmalcd Iviwern lyjrs cd habitat Spatial palicrns of 
degraded tvruhn u sources m the (mil of Mcxuo were evaluated 
using tbr rcMitunv index Hie re are M referenc rs INS.A. 


AQl 4LINE ABSTRACTS Vol.ll No.2 

* I9A WRc pic keproduiTurn not permitted 


117 



WATEK QUALITY 


Tb# effects of livestock grtziiifi on western riparian and 
stream ecosyitcm. 

C ARMOUR (US National Biologic at Survey Port Collins, 
Colo). D DUFF, ami W ELMORE 
fn/ierir*, 1^4, 19, No 9,9 12 

This article n lhe culmination of several years of review and discus 
won at Division and parent levels of the American Fisheries Society 
The policy statement addresses problems caused by overgrazing arid 
action items that the Society advocates to he implemented to correct 
problems The Society docs not advocate ceasing of domestic live 
stock grazing on public lands but suggests that grazing is acceptable 
providing its management is compatible with the ecological require 
merits of healthy riparian and stream ecosystems U.S.A. 

95-0599 

Ecology nf alpine, glad*!, high latitude and mountain streams: 
Introduction and xyntheti*. 

M i WINTFRBOURN (Canterbury University Christchurch) 
trrshnater 1994, 32, No 2. 2 '5-219 

This paper is an introduction to a special issue on the ecology of 
alpine, glacial, high latitude and mountain streams Eleven of the 16 
papers in the special issue were presented at the North American 
Benthological Society Annual Meeting in Calgaiv, Canada in Mav 
1093 The papers arc reviewed They tall into ^ categories (l)revicw 
and diHusoon papers that considei broad physical and ecological 
aspen Is of alpine high latitude and glacial streams (2) regional 
studies emphasizing distributional patterns. ('ll expel oriental studies 
concerned with nosystem processes The studies relate to streams 
m Alaska Nepal New Zealand Switzerland and southrrn Africa 
International 

9541600 

Ecology of alpine streams, 

I V WARD (Colorado State University, l on C ollins USA) 
f tf\hwairr fbo/ogy. 1994 32, No 2, 277 294 
Ecological conditions and /oobenthic communities ol kryal krenal 
and rhithral streams of the alpine /one arr described and compared 
Kryal stieums are fed by glacial meltwater and are t haracterized hv 
low temperatures and large did (low fluctuations in summer Biota 
include diamrsinc chtmnninids Fish and higher plants arc absent 
Rhithral segments ate duraitcn/ed by soft water an rxirnded 
period of snowrnelf runoff and a broader temperature range than 
krsal or krenal biotvpes Biota consists of hrvophvtes macioalgae 
epiphylu and cpilithic diatoms msec Is turbellanans acamies oh 
gochaeles and nemahnles Krenal streams aic led by groundwater 
and are typically calcareous with constant flow regimes The biota 
includes bryopbylcs macomlgac. diatoms tish and chironomids 
longitudinal distribution patterns ol the 1 types ot streams are 
described Biogeographu patterns cshihiled by the benthic fauna of 
(he high allifudr streams .nr examined There ate N4 references 
International 

95 0601 

Glacial river*; physical habitat and ecology. 

A M Mil NBR (Alaska University Anchorage l S A ) and ii 

I II'ITS 

t rrshwtitft Ni*flt*v(\ 1994 32, No 2, 295 107 
The physical characteristics (floss, temperature vsatet quality mor 
phologiuil dmracterisiicchannel pmcesscs) ol glaual rivers arc 
considered The biota ot glacial rivers art' described and (hr effects 
ol temperature, turbidity disc hat gc sediment transport and channel 


form on the benthic communities of glacial nvers arc outlined 
Longitudinal and temporal fauna I gradients in glacial atreams ore 
reviewed A qualitative model of invertebrate community structure 
m glacial rivers is presented which incorporates the effects of tem¬ 
perature and channel form and stability The effects of climatic 
change on glacial distribution arc discussed There are 60 references 
International 

95-0602 

Altitudinal trends in the diatoms, bryophytes, macro* nverte- 
hmtew and fish of a Nepalese river system. 

S J ORMEROD (Wales University College of Cardiff. UK),S 
D RUNDUE. S M WILKINSON, G P DALY K M DALE, 
and I JUTTNER 

/■rnhwalrrlimtosy, 1994, 32, No 2, 309-122 
Hydrobiological changes were assessed along an altitudinal transect 
ol tributaries from 600-1750 m in the Lrkhu Khola and Langtang 
catchments m Nepal Physico-chemistry. diatoms, brvophyics, 
macroinvertcbraics and fish were studied Macrophyte, bryophyir 
and diatom data were analysed by detrended correspondence analy¬ 
sis (DECOR ANA) and TWINSPAN Increased taxon richness oc¬ 
curred with declining altitude Diatoms characteristic ol lower 
altitude slreams were mostly motile epipelit or episammic There 
were no significant patterns ol bryophyte cover or taxon richness 
among catchment types Ai least 6 fish species were caught m the 
l ik.hu Khola but none were caught in the Langtang streams There 
are 12 references Nepal 

95-0603 

Mamrinvertebrute communities of streams in western Nepal: 
effects nf altitude and land use. 

A VI SI ’REN (N1WA Ecosystems (hnskhurih New Zealand) 
Freihtwj/rr tfifj/ogy 1994 32, No 2 '21 i *6 
lhe influence ol altitude and land use on macro in vertebrate aimmu 
nities were studied m 4* streams m the Dolpo region ol western 
Nepal m 1992 Site altitude was M50 4250 in Land use tspes were 
alpine forest grassland pasture and agricultural land Environ 
mental and invertebrate data was analysed using TWINSPAN and 
DECOR ANA The streams were classified usini? TWINSPAN into 
4 croups on the basis of semi-quanlitative physic o chemical data A 
total of MH matromvertebMle taxa were collected from 5t insect 
families l phemeroptna I V 8 per cent) were the most vommnn 
followed b\ Truhopteta (109 per cent) laxonomic richness de 
v rcascii with increasing altitude Ten families were more abundant 
at lowci altitudes ibelow 2000 m) and ' families were more abundant 
in higher streams Altitude temperature stream width and land use 
were implicated in structuring invertebrate communities There are 
44 re I cfences Nepal 

95-0604 

Macroinvertcbrale community structure and altitudinal 
changes in the upper reaches of a warm temperate southern 
African riser. 

( PAL MLR (Rhodes University (irahamstown) A PALMER i 

OKiriT andR PM MIR 

htt \hnuiet fUoio%\ 1994 32, No 2 H - * 

Changes in the nuertnnvertebrate community in the first Hi km 
(elevation change of 7K0 m) of the Buffalo rivei South Africa, were 
investigated lhe river has iclatisdv low altitude headwaters and *s 
a warm temperate stream The riser was sampled monthly at 4 sites 
month!) m I9S7 Flow at the headwater site was seasonal and the 
site was characterized bv low conductrv ity pH and nutneni concern 
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tranoiu The riffle community m ihc headwater ore wa> the most 
svie Twelve uxa were found only at this sure Blow at the 
ioothiU sue was perennial and the sue was characterized bv higher 
conduct! wty. pH and nutrient cwvcentrahons The m\ertebratc com 
muni?) at this site lacked the unique tax a ot (he hcodwarer site 17 k 
nte L i< elevation change paralleled the pattern ol changes m tK 
nttV-dwellmg macrofycnthos of the upper Buffalo river There are 
Sh references South Africa 

95-B60S 

Influence of water ahstractlon on the maeroinv trie brat o com¬ 
munity gradient within a glacial stream system: i-a Borgne 
d’Arolk, Valais, Switaeriaud. 

C, f PIPITS (Birmingham Dm versus, IK) ami M A 
BH KEKTON 

hr*h*attr Biriotnc* IW 32, No 2. *75 *H<S 
Phe mrtcrninvertebrate gradient within Ui Rorgne d Arolla a ghu ml 
stream impacted bv the Grand Dtxencr hydropower m heme Swii 
/erlatKl was investigated Thirty-eight sites were surveyed in July 
along a 9 km reach downstream nt the Uppci Arolla glai »er 
Djij wen* analysed by 'TWINSPAN and detrended tonc\|Hindcmc 
malvxic iIK’A) The glacial streams contained only rhironomnl.i* 
IHnmmi i There were no (anna m the streams 2<X) MX) rn t*cinw ihe 
gl.Kicr snouts Imrncdiatclv below the water intakes the streams wen 
.ltnmstlcnl and were devoid ot fauna lor up to I * km Abstraction 
u cdau.il meltwater increased the unponanu* ot snow null and 
e oundwaln downstream, with an increase in water timpcuhm and 
w iter i lantv Downstream id the intake stable sites hail a tel itueh 
u h I itina im hiding Baetidae Plecoptcni Inihoptria ( hironomi 
dat Simulirdae and Diptera Twenty lour taxa were tound in the 
ii batary streams including b which were mil lound in the pnm »pa> 
m \tt IK \ showed that distance from source and altitude sc ere th< 
JrKTtrn.int envuonmenul variables Channel width was also sigmfi 
out v i ortelated wirh tributary data live impact of wafer abstraction 
w is m ladate the glacial melt from ihe riser downstream md ‘ 
omen the river below ihe intake* to a warmn i learn and mim 
si ibh i funnel Switzerland 

( olonUation anti succession of invertebrate communities in a 
new stream in Glacier Hay National Park, Alaska. 

\ M Mil NTR ( Alaska l'mversilv Anchorage i 
/ n omriler Bwlugs 1994,32, No 2 IfT 400 
( flanges in the benthic community ol Wo!l Point ( rec k a young 
’ream in Glacier Bay Alaska were mvcsnpiied in i9'Y fdoo 
Pfivsico chemistry mat rom\ertebrales and tub wire studied 
Mat ounvrrtchrjtc data were analysed wiili IWINM'AN and 
Iff (OK ANA Invertebrates partiuilirlv ( hironomidae showed 
He spreihe temporal succession Maxima] sprues rithru o m 
* irred \v |OKH Total invertebrate density was greatest m |9/K 
\A air-r temperature was the mmi significant factor determining Ilit 
sear ot t n lom ui inn of invertebrate taxa Dolls \ arden were the hr a 
tafmiimdstt .olom/e the stream There are reft rt rices t ,VA 

95-0607 

Wetlftnd and stream buffer sire requirements - a review 

A J ( ASTEl LE (Adolf son Assoc iaiex Seanlc Wash \ A \V 
JOHNSON and C CONOLLY 

fewnujl of Lrmrrmmenhtl (Zuo/m IW4 23, No A K7h KH2 
Buffers t undisturbed vegetation) could lx* used to reduce or eliminate 
the impacts from adjacent land uses on aquatic rexwn.es T he 
effectiveness of a buffer was determined b> its o/c I our entern 


identified for determining adequate buffer cues Km aquatic ie 
vounes resource functional value, internal v of ndi&ctfif land use. 
buffei ihaiactrnsocv and specific buffer firm turns requited A 
htnature search suggested that a st renufic approach to determining 
but In sure would depend on the vpccifk function* th.fi a Nttfei 
needed to prcivuk* under site s|X\d» conditurns BuHct lunclionx 
and the buflei widths necessairy to achieve these functions are 
reviewed sediment removal and noMomomrol excess nutrient and 
metal removal imxleration ot Mounwaicr nmoP nuntnation ot 
wain temper ature mamteiuncr of habitat diversity wild life species 
distribution and divrrsuy and reductnm of human impact fmciu 
kOnxidered bv l S regulatory agrtwifv in dttnmining buffet sizes 
are disc nssed Pvtt are ^ relerrikes I XA 

l-Ynm wastelands to wctlamK. 

Vk 11 PA mu k (louisuiia Stale Dniserxiiv Baton Rouge) 
Ji*unuJ of i mmvurif rual {Jitiilih IW4 23, No A KV2 H9(» 

Ihe henrlicMl value of wetlands hasonlv irceinh tiern recognized 
Definitions ol vm (land 1 me discussed A wetland should have ■* 
components water untqm smb ilt.ii ditfned from ndjairnl uplands, 
and vegetation adapted to the wit londilmns Ihe effects nt exi ess 
water on aids and plants art reviewed 1 Ik preseme nt excess wain 
meant hat lt» plants did not sufft i ftnm motsturr stress tin entry id 
atmtwpheiu oxywni into the sod was resumed aiuDteioinposmon 
ol dead plants w as slow Mator w< I lands lound m Ihe 1 S A include 
coastal silt marshes tidal lushwatw mushes mangrove swamps 
riparian wetlands swamps pr Blands md inland tieshwater 
marshes Ihe destruction of vetlmds tf m henetictal furutionsot 
vetluids and wetland proiei tionin the ( V A an dtsi ussed 
ISA 

95 mv* 

Riparian wetlands and water quality 

I Vv ( dl 1 I AM’North ( irolm.i Stale 1 nivrrsity Kalereh) 
ftntnuJ i tl I n\\f\>r\nn ntiii (I'm/rM 199 i 23, No ^ K9h 900 
Ripirnri buffi rs an Iteqmntlv pimenl Ixuwirn small streams and 
f irnung and urban ulisims on du uplands Nonfxuni pollution 
nnv»\,d bv riparian buffet i n viewed vvitli revpetl in sediment 
removal mlrafe removal liom subsurface water phosphorus u* 
mm d amt u ni(*v ,d o* pi Mil life* and far* al bat irru V 1\< imjxuuucr 
of llw si rip man hulli is Inf maintaining wait r quality is emphasized 
bo argnt il tint di w lopnu nt <9 wetlands on the inter sin am divides 
would hast less n* i tmne itlal 1 11 ( 1 1 on vsain qualify than devrl 
opment ot any other soil* in Norti) f arolina I line ate f I rrferria t s 
I \A. 

95-fMIU 

f colugical n s|miTses of an ohgrdiophii flmwiplain forest to 
harvrslmg 

U (f 1 (X K ABA (Anlnirnhiuffuiv Ala) f t IHORNTON 
K I! JUN! S and R (* ( I AVvSON 
ftutf nn it! / m tmtinu nlul {hwht 1994 23, No ^ 901 90fi 
Die r Met ,k of i 'ran ui h uvesimp on watn qualify and hydrology in 
Mackw.itor for* ^vstem* m Alabama f S A were investigated 
(he sues were n irrow llocKlpiaur* ol low order black water xtreumv 
ind wrn dommared b phospfiate deficient hisfosots and a mixed 
dec ufuous r vi rgret n loreu I wo liarvestmg to* hruqucs wcie used 
niiturnal rnicnsiiv thandfellmg phis heluojuer exlrachon <»l logs) 
nuixipial inknsity (a feller bum her on mats combined with skiddei 
lop removal) Harvesting had no significant eMed on nitrate (»r 
ptuuphare levrh or BOD in water simples Nuratr and phosphate 
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levels were quite low Dentirrfu ation exhibited a strong season a i 
Irene! and comjdrrablc wtihm site variation <7 20 kg per ha yean 
There was a short-term reduction in the water table depth at hat vested 
sites 'Ibis was attributed in an evaporation response to elevated soil 
temperatures I VS*A. 


95-0611 

the Impart of a riparian wetland on stream water quality in a 
recently afforested upland call hmenl. 

H A PMMi H (Wales l mversitv Bangor; I A Ht'DSON I 1 
A (OWARD arid B H\ YNOI PS 
Journal of HwJn*it>q\ 1994, 162, No V4 ^7 
Die possible role nt wetlands in mitigating the impact ol land use 
pr.n tiers »s considered in the (.asm! a sm«ill remnant wetland utualrd 
at the outflow ot an aflorcsted catchment in mid Wales Studies 
during a 2 yrai period in the < cunant Ddu catihrneni showed that 
the wetland was effective in reducing the volume weighted iom.cn 
Mahons ol a number ol solutes The sirrarnwuter dissolved nitrogen 
loading was reduc cd bs 1H per cent Reductions in phosphate (94 per 
ient) total dissolved phosphorus (42 per cent) total monomeric 
aluminium (Id ficr cent), total filterable aluminium-* 2 I jxrr w rnt) iron 
(54 per cent) and dissolved mgami carbon 04 per cent) wen 
observed |I.K. 


95-0612 

( onsequences of the reduction or saline pollution in the W eira 
and the Wesri, with refereiue to the watercourses as ecosys¬ 
tems. 

I HA I HI (Niedeisac hsisc hes I mdesarnt lur Okologu 
H dele she i in) V HIRMSI (i HOI MAW l MAH HIS and 

r nut i 

BVmerw trtu haft 1004 84,No 10 VK 5 *5 (in (*t rman I ngloh 
summarv) 

Severe i hanges occurred in the aquatic biococnosesol iIk Wesci and 
tiir Werra during ihe 19MK and l%0sasa remit of the chsi haige o! 
Siduu vsasii waters born the potassium mineral extraction plants m 
Ihurmgia and Hessen Ihc dec line m fish popul itions ind the loss 
ol almost all native spec «es ot pi inkion and lowcroi gam sins burning 
dk diet ol freshwatei bsh aroused such wide spry id enucun tint 
discussions were initiated between tin provincial authorities the 
water management and pollution control organizations uid Ok* in 
dustnat ptodmeis I hese usuited in an agree incut to bring about a 
phased irduc lion m the saline inputs to the sc ater bodies 1 o monitor 
the etlec ti\eness ol these reductions i network n| sampling ind 
monitoring stations was established on the Wt rta I older Wesci and 
AUcr rivers together with mminmis iributanes Regular evamma 
11 otis o) the chloiute toruenl of the water and ot the composition of 
the benthic fauna have been carried out at these flints since Man h 
199 5 lo ascertain the extent to whu lithe native aquatic communities 
had recovered The revolts lor 1995 are presented and auilirm the 
decreasing trends in salinuv accompanied hv the gradual re estab 
Itshrnent ol a natural irexhwater bioiornoses There are M) refer 
ernes tbngiish translation W pounds sterling valid lor IWM 
Germany 


95-0613 

Landscaping plan* for the Wuppertal reservoir - an assess¬ 
ment from an ecological viewpoint* 

R MONIfi 

WtmrrwrrMi halt 1994 84, No 10. 53K-542 (m German, ting bsh 
summary) 

TV construction of a major reservoir in the middle readies of the 
V*upper river during 1987 resulted in Ur-reachmg changes to the 
landscape and the animal and insect communities of the affec ted area 
Prior to the impounding of the Wupper extensive surveys were 
performed of local fauna and Bora from which comprehensive lists 
of native species were prepared The principal features of the area 
before and after flooding the reservoir basin are described, and the 
aficc is ol various landscaping and nature conservation measures are 
examined m the light of changes that had occurred in the 6 years 
vine e their implementation The effects of the forebavs including the 
necessity for heav v traffic to haul away the large amount of accwrnu 
Ijied sediment arc considered and also Lhe success of various 
measures such as the provision ol artificial breeding sues for a 
number of turd species is discussed While many of these were 
capable of fulfilling their intended purpose, the proximity ol other 
facilities such as campsite and caravan parks tended to limit their 
effectiveness and in future much huger areas should be set aside as 
refuges ior endangered species during the planning of the scheme 
(fnglish translation 205 pounds sterling valid for 1995) 

Germans 


95-0614 

Indicator bacteria and limnological parameters m fish ponds 

R M\RK()SOV \ (( hat lev l mversitv Prague) ind J IF /! k 
Ui/nr Kiuanh, 1994 28, No 12 24^ 2485 
Indieaior hacierui tempcialure dissolved oxvgen BOD mdchloto 
phvll o were measured over 6 years in \ cutrophn ponds ol average 
depth I *5 m .incl 50ha area Hit ponds were managed by introdui mg 
voting ( ipnnm i at pin m spring and harvesting them m autumn of 
tin second veai Populations ol indicator bactrna increased with 
water temperature maximal runnher ixuiumg m summer Hie lish 
alloc ted haderia) nurnbeis and the other piramelets During the 
second yr.irs ot Osh stocking when biomass was high inJuatoi 
bacleua numbers BOD and phytoplankton were gieater bur the 
numbers of large daphmds weredepressed l! pond water quality had 
to be opimu/ed planned fish vields would have lo tx reduced 
( /ech Republic 

95-0615 

Role of weather and water quality in population dynamics of 
submersed macrophytes In the tidal Potomac river 

\ ( AR11 R if S Geological Survey Revlon \a ) \ R 
RMUl kl J M lANDVMHK and M I l r K TOR A 
/ Vaunts 1994 17, No 2 117 426 

Intciirlations among water qualify weather and Fluctuations m popu 
lationsol submerged mac rophvies were examined between 1981 and 
l tJ 89 m 2 reac hes ot the tidal IVuom ic river lhe hypothesis that the 
lie d coverage ol submersed aquatic vegetation m the tidal river was 
controlled bv light availability a function of weather and water 
quality was investigated Changes in mean seasonal Smrhi depth 
were related to changes m seasonal total suspended solids and 
chlorophyll ft concentration Sccchi depth was highly correlated 
with plant growth in the upper tidal river and chlorophvM a and total 
suspended solids with plant growth in the lower tidal river There are 
46 rclerenccs C.S.A. 


\QC \UNE ABSTRACTS Vol.11 No.2 

0 1995 WRc pic Reproduction not permitted 


140 



WATER QUALITY 


T wo eutrophk models tmkt the gnMk. 

\\ R fcRNST (TdiiTani Qxintv Water ContwJ and Improvement 
p^uitt Number One, Fort Worth, Tex ), W FltOS&ARD and J 
l VHNCIM 

tmtn*nmrrtf & 7rc touringv. IW 6, No 1! !< lb 
py i s fcPA ^ tiler Anal )ms Simulation Program W ASP4i and 
rj-^t s Army Corps of bngmeers BATHTl'B eutrophication mode! 
Im wate* supply* tecmtiuvn and RockI control reservoir management 
Jic badly described The WASP4 program was used h> Tan an! 
{ ourrv at 2 of its* 4 reservoirs the BATHTl >B program at t and both 
were used for the Cedar crock icservoir m a comparative Muds af the 
cffecltvencv* of the models OurjctcnMics of both an* tabulated 
Bod were valuable for evaluating reservoir impacts and enhance 
nunts dvc BATHTUB model was preferred for initial and internal 
sv^rcnings and toi assessments where data wm limited Phc 
W \SP4 program was suitable for regulator) action and final nuns 
tgt ment decision making U.S,A. 


¥M)617 

Benthic ecology of a spring-fed riser of Interior Mask a 
f 0 1 \P1 RRIFRF iAlaska Cmveisitv Fairbanks! 

/ h ih* atfr 8iolog\ IW4 32, No 

( lr »iwater creek is a spring led stream in Alaska Iht pinsicai mil 
hemic d characteristics nt the stream were studied m IhT 1 I'Pu 
fir* vs itrr trmpetalurc ranged from 0 to 7 H( thhonph tlie m 
k/TipeuUirc range was !*>( A steads flow was maintained I hi 
w air. i w is dominated hv tak mm and hit arbon ite ions ( omJiu t irn e 
i k lhmts and hardness varied little during the year but all MUimtscd 
inwnsircam TurbtdUv was usu ills zero Benthic alg «r were primar 
v d< uoms Diatoms predomtn tied except m spline when a maim 
' i M»m ot Hxdrurus foritdto occuired Henrhk alg il standing crn| 
v u t< d i is rselv with water column com cnhatinns o! oriliophosptio 
no phosphorus and inorganic nitrocni Meismements of pnmai* 
production made m ( Icarwater creel wne amorn.' Ihe hiehcsi rt 
portc d lor sirrarns m snharc lie Alaska Mucrojnwrtrhi lie densitv m 
( U irwaier creek was low There aie r( ferences l S A 


^•CWilK 

Mountain streams in Westland, New /.calami btnlhk innings 
and management Issues. 

M J WIN n RBOt RN <( anUTburv l nivtPitv (hnsuhunhi 
in J V A R’l AN 

l h \miuit t biology IW4 32, No 2 V * 

Ilk phvsico chemical c harauerisfics and builhu ccologv o! rivers 
md streams on Ihe west coasi of the South I Hand i V* cstland) of Nc w 
Aaund are reviewed Ihc geography river svdciro and water 
qu tUi\ of the region art described Stream waters are th iracltri/rd 
h\ low concentrations of major ions Brown waters with low pH and 
h gti innccruraiums of dissolved organic carbon arc common at tow 
and murmediate altitudes The stream ecosystems are described with 
rcDmue to hydrology and pnmarv producers carbon pathways 
iuvmu hr ate fauna and longitudinal distribution patterns Hsdiologi 
cal factors and low nutrient concentrations limit periphyton standing 
rope and biomass* of coarse detritus is often low rbr m umirvi r 
lehrale tn many streams are dominated by the mavlly f Ihhuiuhum) 
Tfit effects of coal mining, alluvial gold mining and wain exporting 
a lUcrpmes on the region arc discussed I here are HI references 
V* Zealand 


Quantifying antfirofMigciiK nutrient mum* and loadings 
within a small catchment with (tMarmtbn interests, naattm 
Scotland 

I OR LIVE* iStifimg l nnrtsjty j and D 1 (HI VFAR 
i itmmwton l ( W 4, No 1 2" * 2h7 
Routinely available hv etiological and hydrtKheWKal data weir uteri 
to assess the rrUmr import am r ot putemtal anthropogenic nutnertf 
souh es in a catchment uwUatmg 2 lochs amJ a Oivodplam mirr 
Nitiate was mizoduced from ground*aict ami phosphate and am 
immu Item suilace wain but the major source tor ill was internist 
agiuultutc Phosphate mpufs writ inurasing but nitrate might have 
subdued Nit i ale appealed to be re moved b\ tlu imre thus re dm mg 
irputs ti' the* lochs Riduciion of phosphate and mi rate mpurs to th*r 
note were the most important muisures rrcjvnrrd to teMoyt wutet 
c I u a 1 1 1 s Ihcs< w(H.ild irquire changes m faimkng |M*uIkc to reduce 
‘cinli/ct usage and avoid tcftilivc* ot Nlurrv appluatuwis near water 

comsco | K 

^5HR»20 

Nutrient rivrunnier* in (lie diltan flmnipUin of Ihe lamer 
Parana river 

( BON I HO ilnstiiutn dc I imnologia l)i Rtnguelel La Plata) 

I dc ( \BO \ C.ABUl DM V \ INfKl R J OONADk U I 
and l l NRMN 

An fin fto /fubohm/ugu !dU4 \M Not 2 V 
Ihtu wm i laigc susfvndcd inatlu and nitrate decmivc from Oh 
I own P ir mu met to the llnodplam Uk< n |H'rmmvent nmiad w iifi 
the mu and in ihr surinutidmg maish Susprndcd rradivr phns 
phoms iSRPi decreased fi«nn Oh* nvei n> the hike surface but 
mere asrd m tfte suIhvmv lake btiUom I he wain hv tu mill nttg and the 
imrsh Ihe u»( m inorganic mitogen SRl J t iho dec leased ftom in 
in flu uvrr in s on ihc lake uirf.tu to \ m tlu wain hyaonOi ting to 
f 2 in On DM bottom and 0 h in tin IIoihI plain marsh Bottom lake 
sidimcnls h id lown total nitrogen content lUan ihe imonnng over 
Mispt rid* d m.ifln Remit'* suggest that lh< deltau IhMHfplams rejne 
sent a smk i'f nitrogen and a i ourvi of SRP derived bum nvn 
mi >p< ndid mafic r S/ hot nr>jd «« no * ultjut*ut uv the dominant nuc to 
phvii sm Ou marsh wa' mirogen limited / u hhomtu t rmu/vi the 
dominant nuuophvtr m tlu 1 iki rnav also he mtiogeu limtud 
Phvn ipl ink ion hio isov .did nc»i prm ulc a c om lusi vr paftevn Urni 
ire Phobic me* Argentina 

V54R.2I 

Diagenesis of organic matter in a wetland receiving hvjiereu- 
trophic lake water I Distribution of di^edved nutrients in the 
soil and water column 

J M D VNCH I O i\ lond.t \ row rsiis fiamc.sdln and K R 

Rl Din 

hmtnal nf / mtrtmnu nun OW 23, No 1 Mr* 

Vk ask water to wr tlands tec hnolngv was being evaluated toimptovc 
water qualify m AjH»pka lake II f S \ Ldc watei was pumpfd 
through a constructed marsh allowing scuitnwuu ot pirtuulaU* or 
game matter Ihc lake water had a retention time oil 12 *1 in llw* 
imush ( hungr s m ihc distribution ul dissolved nutrients m the 
sod waici coluniu were sludud duung I \ moiulis billowing marsh 
* (ration Du tn wfu distribution of hydrogen ions ammonium 
.oluhU phosphorus sulphate dissolved organic carfvm rlissolvrd 
inotganu tarbon methane i.dcnjin magnesium manganese and 
alununuim was measured using vod pore water equihbrators at \ h 
and 1 I months after marsh creation There was an auumulabon ol 
particulate matter on the native peat sod surface ITtc changes m 
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porewater concentrations of the measured parameters indicated that 
4 principal processes were involved in numem release in the marsh 
initial flushing of aoif nutrients, mineralization of organic matter in 
(he peat soil and settled fine sediment anacrobiovts in the peat soil 
uml floe sediment layers and transport mnhaunms across the soil 
water interlace After 1 i months ol flooding 75 per cent of the 
vatiahility ot ammonium nitrogen and 65 per cent of the variability 
ot soluble phosphorus contained in the water and flew: sediment was 
explained by dissolved inorganic carbon and methane carbon min¬ 
eralized from settled organic matter (see also following abstract) 

r,s,A. 

95-TJ622 

Diagenesis of organic matter iri a wetland receiving hvpvrcu- 
trophk lake water: If. Role of inorganic electron acceptors in 
nutrient release. 

f M l>AN( il I () (Honda l niversiiy (i.nnesvillc) and K R 
kl Dl>\ 

Journal of l n\ ironmental {Jualus I 994 23, No 5, 9 17 ‘>4 T 
( (instructed marshes wvrv being used to improve the water quality 
of Apopka lake M USA I he proportion ol nutrients icgenerated 
in aerobic and anaerobic pathways depended on the avadabditv ol 
elcciron »uceptorsin the marsh Oxygen nitnite and sulphate leduc 
lion iales in soil walei c olutnns were determined in hatch iric ubatiori 
experiment* wiih irceuil) deposited oigarm mailer and peat soils 
hum the lonstiuited marsh In electron amended soils electron 
ai u*ptor consumption du leased m the order oxygen mirali sul 
pfiale Mean reduction tales tor oxygen nitrate ind sulphate were 
I 6 0 ,M arvd 0 0H6 g pei m2 d rrspn lively II electron acceptor 
c onsumphnn was «, oiiplrd in dec omposilu m ol or rearm matter in Hoc 
sediment with a carbon hydrogen phosphorus ratio ot 190 14 1 
aerobic catabolism 4iccounted lor 92 p<‘r cent ol irnmomnm md 
soluble phosphorite regenerated m the soil \nacrobu deumipnsi 
lion at counted lor the remaining H per cent Anaerobic ilecomposi 
lion was exprclrd to be the dominant meihimsm loi miinem 
regeneration m the constructed marshes Under sulphate reduuny 
conditions net tales of organic mtiogen ami phosphorus mini rali/a 
non were T T 14 and 0 5 0(* mg per lih< lespeclnelv Ihese lates 
were correlated to the produt lion ol dissolved inorganic c uhon pin. 
methane carhori t sec* also prci t dmg ihstiact) l ,S \ 

95-0623 

Annual nutrient exrhunges fietwet* n (lie central lagoon of 
Venice and the northern Adriatic sen 

A SI KISO (department of bnvuonmental Sclences Venue) A 
MAKCOMINl and H PA VON! 

S( it A m « of [hr Iohtf } nunmm* ni 1994 156, No I 7 7 92 
Nutrient exchange between the centra! lagoon ol Venue and the 
Admin sea and lhe imnunts of nutru rils trans|XMkcl l<> the lagoon 
by the Osetlrno liver were inu'stig ucd W atei cpialns was monitorcd 
monthly at stations in the lagoon the sea and iht Osrllmo mci u 
rising and ebbtide In the sea and lagoon stations there were negative 
correlations between water mitnerit concentrations and chlorimiy 
and between nutrient com nitrations and oxygen saturation Total 
inorganic mitogen was T 4 times higher tn the sea than m the lagoon 
during bebruary September During Mk* same period the intlow ot 
total inorganic nitrogen through the I uJo and Malamocco to the' 
lagoon was I 2 limes higher than total loads entering the* lagoon lion* 
freshwater sooiirs Phosphoius levels were higher in the sea than 
the UgiHvn during April June Pie sea was the principal supplier ol 
nuiriems foi the spring summer rmkroalgac growth m the lagoon 
Total inorganic nitrogen and reactive phosphate inputs from the 


Osdimo river to the lagoon were 123 and 15 5 tom per year 
respectively Tbe*e values were negligible in comparison with the 
total nitrogen and phosphorus amounts recycled by the gross primary 
production in the central lagoon Italy 


95-0624 

Characterization of surface water quality along a watershed 
disturbance gradient 

R A /AMPhLLA (live Pmclands Commission New Lisbon 
N J ) 

Water R( sounex bulletin 1994 30, No 4, 605-611 
Water quality lor 14 stream sites in the New Jersey Pmclands was 
c harocten/cd with respect u> land disturbance using data from re¬ 
cords which covered an 11-year momtoung period An increasing 
land disturbance gradient based on land use intensity and wastewater 
flow showed a correlation wath increased specific conductance and 
pH and in stream detcrminand concentrations including soluble 
magnesium and i ale mm total ammonium-nitrogen, total nitrite and 
nitrate nitrogen and total phosphorus These coincident gradients 
demonstrated the eflccts that catchment disturbance had on the 
natural walci chemistry in the area Planning and regulators pro¬ 
grammes for the Pmclands should rake the results of this stud) into 
tu(ounl I’.S.A 


95-0625 

Prioritizing non point source phosphorus loading using a 
(.RASS-inmielhng system. 

/ OU N (bus ironmental Systems and Technology Inc 
Blacksburg, V i) D I STORM M [) SMOLLN V 1 IIAAN 
M S OkfOORV and ti J SABBACiH 
Wah r Hi umn < \ bulletin IW 30, No 4 5H9 594 
A nonpoint source phosphorus model was integrated with a geo 
graphic resoun e anal)sis system i t iRASS) using a dedicated L’NIA 
based windows application T he s>stem modelled phosphorus apph 
nation m fields or cell units in a catchment and evalualcd the cMeets 
ol watcished management regimes on phosphorus yields The phos 
ptioms mode I accounted tor hvdiologic and geographical data to 
getlict with phosphorus loading inputs System output predictions 
me ludeddissolveel and sedimeni attached phosphorus sediment v ol 
iiims and lunoll Hu system input and output data could he dis 
phivcd as OK ASS based maps or tables I’.S.A. 


95-0626 

D> mimics of ammonium and nitrate uptake in the water col¬ 
umn of the Neuse river estuary, North Carolina. 

I \ BOV hR 1 1 asi t aiolma Itu versitv Greenville NC) D W 
SIWm and R R t HRIST1AN 
iMuatux I9<>4 17, No: 9>l 171 

Du dissolved inorganic nitrogen dynamics of the Neuse river cstu 
ur> N C wer* investigated bv measuring ammonium and nitrate 
uptake rales and c akulatmg daily depth integrated rates at 7 stations 
distributed along the salinity gradient over a 4-ycor period Dark 
ammonium uptake varied both spatially and seasonally and ac¬ 
counted tor up to 95 per cent ot the light uptake Dark uptake of 
nitrate was oniv 14 per cent of the maximal light uptake In general, 
nitrate uptake was onlv 20 per cent of total dissolved inorganic 
nitrogen uptake The total annual uptake was. more than twice pub¬ 
lished estimates ot phytoplankton demand There are 46 references 
C.N.A. 
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*54)627 

Lkiutrifkalion to riparian wetlands recrivtng High and low 
graond water nitrate Inputs. 

0 C HANSON (Institute of Ecosystem Studies. Mdlbrook 
S > ). P M GROFFMAN, and A J GOLD 
A>umo( o/ faviranmensaf QwUry, 1994, 23, No 5 9P 922 
LVmtntaiuon rates were compared in 2 n pan an forest sites situated 
m (He cast and west sides of a small stream in Rhode Island, ISA 
The wies had similar soils, vegetation, and hydrology One site 
flinched) was situated below an intensive residential development 
vkith on-cite septic systems The other sue tcontrol! was unties el 
oped DenUnfitatitwi was measured using an acetylene based intact 
L ore technique under unamended, water amended rind water plus 
mt rate'amended conditions Denitrification tun a me ruled and 
amended) and soil and groundwater nitrate levels were higher in soils 
t>n ihc ennehed sue Annual denitrification was estimated as less than 
5 4 nd 40 kg nitrogen per ha on the control and enriched sues 
respectively Denitrification removed an estimated SO per tent of 
groundwater nitrate that entered the ennehed site Time are \H 
a’terentes L.S.A. 

95062ft 

Nitrate contamination from dairy lagoons constructed in 
coarse alluvial deposits. 

S F KOROM (North Dakota l mversus Grand I orks) 
hninwl of / m tronmental 1994 23, No V 973 976 

The development of eutrophic conditions in Deri ('reek rcxcisoir 
\ tih l SA led to dames in Hcber valley constructing urilmed 
lagoons to store wastes for later application to fields as fertilizer 
l arK studies on earthen dairy Lagoons on rrlaliveh unirsr textured 
soils showed minimal adverse rlfccts cm groundwater quality The 
dans lagoons in the Hcber valley were on even coarser soils I fie 
dairy lagoons were evaluated as sources of nitrate to Ihe Hcber valley 
iiqutfer leachate samples obtained from 2 dairy lagoons during 
j98^ I9 <m were analysed for nitrate nitrile and ammonium Al* 
inti alt concentrations were less than or equal to I mg per lure and 
most ammonium concentrations were less than sir equal 5 mg pn 
hire These levels exceeded 11 S drinking water standards and were 
higher than those reported in the literature The unlmcd lagoons 
(Unwed excessive nitrate contamination to leach into the Hchci 
v jllev aquifer and should not Lie constructed on vui h coarse soils 
l S.A. 

95-0629 

Zebra mussel {Dreissrna polymorpha) populations in the 
Seneca river. New York: impact on oxygen resources. 

S W FFFLFR (Lpstate Freshwater Institute Syracuse NY) 
and C SIFGFRIED 

t nurfmmentui \ctcnt r & Tn tinoiox) 1994 2K, No 12. 221b 

222 I 

l>n dissolved oxygen m a 16 km low turbulence rtrac h of ihc Seneca 
over was studied in the summer of 1991 C onsiderable depiction was 
rimed the median of 4 5 mg oxygen per lure being 2 5 mg per lure 
less than for 1990-1991 No unusual conditions or pollution were 
observed and die explanation appeared to he a severe infestation ol 
zebra mussels Densities of 33,000-61,000 individuals per m2 were 
found in a 1 4 km section The estimated respiration rate of 34 g per 
m2d nearly matched the loss calculated independently from dis 
solved oxygen budget calculations of 44 g per m2 d The mussels 
increased water clanty by removing phytoplankton Further infexta 
bom were expected m hard water streams with rock substrates 
l «S.A. 


95-6636 

Temporal and spatial variation* in sediment chat ristks m 
the NiltMtodppF Alabama continental shelf. 

M C KFNNlCtTT (Texas WkM University College Sutumi, 

W * SCHROEDEK and I M BR(X)KS 
( Mftnrnkti Sh#ifRr%*4tnh 1994 15. No 1 1 16 
Surfkial sediments on the Mississippi Alabama continental shelf 
were examined to determine the sources, distribution and sanahthtv 
of selected sediment 1 htmieiernenex The inorganic and organic 
chemistry of sediments at 4 stations m each of 3 transects of the shelf 
wav documented over a 2 sear peo<xt Some MNhmenl properties 
varied b\ more than 1*11 order of magnitude over the period Individ 
ual sediment components varied mdependentlv and coutd be dr 
scribed »s cw lu siradtW increasing random ot urn hanging Manv 
variations were linked to influxes of terrestrial material associated 
with over dis\ barges into the Mexico gulf Their air 36 referem ex 
l «S.A, 

95-0631 

Sewage problem* in Lugano 

I KARAGOI ‘NTS (Vrrrmiguhg fur Gewiissmchul/ urn! 

1 ufthygirrie /urith 1 A BARBIFR1 M SIMONA and M 
GAMANl 

ttut Wimef 4/muuer 1994 74, No9 740 74 7 tin German, 
f nglwh summary ) 

Tltc deterioration in the water quality in the Gulf of Agon ai the 
western extrrmitv of I ugano lake is do <ssed The anoxic condi 
turns prevailing in (he bottom wains at certain lime* of ihe year ami 
a high level of bacienni contamination had necessitated a ban cm 
bathing from several hem lies in thr vicinity Hie poor water quality 
was directly linked to inputs of nutrients and micro otgurmrm fmm 
the sewage trrnimerit plant (raied capacity 1 12 500 1*1*) which du 
i hurprd to the Vcdcggio river only a short diHm e from us point of 
ends into the Like Nutrient loadings contributed to a partial culio 
plnuionn of ihc w alrr body and the morphological c hurai tertstu x of 
the Gulf of Agno hmilrd the exchange of water with other parts of 
ihc lake I o reduce the level ol pollution an extension of the sewage 
treatment plant was proposed whu h would incorporate m fourth stage 
comprising both nitrification and fl<x filtration I his was expected 
to substantially reduce nitrogen and phosphorus inputs along with 
reducing Ihc .lmourm of BOD m the treated effluent by 10 60 per 
ccn( plus a s 10 fold reduction in hauerwif counts When lh»# stage 
comes on stream in 1995 a marked water quality improvement in the 
lake was expci led However if ihc level ol improvement was irmif 
fluent various alternative options for diverting die flow ol treated 
effluent must be lonsitkred fEnglish translation 235 pounds xler 
ling valid for 1995) Switzerland 

95-0632 

Multivariate directional analysts of the quality of rainfall In 
the Quebec region 

( 1 ABLRGF (INKS biu Sutnur Fov T () ). D HJ US and (1 
M SAUINIFR 

Ret ue de\ S< irm r% dr / 14iu 1994 7, No 3 269 2H4 (m French 
English summary) 

Studies of the relationship bet wren the composition of rainfall 
recorded in the vremtty of Ihc ury of Quebec Mind the directum from 
which the wind wax blowing arc reported The databank used in the 
statistical analysis contained 10 time xeriex of the weekly contemn* 
uom of 9 constituents (hydrogen, calcium chlorine, potassium, 
magnesium, sodium, nitrate, ammonium and sulphate) of rainfall 
collected at the local meieorotogical station and a senes of weekly 
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prevailing winds measured at the nearby ury airport I his series 
contained it2 observations covering a full b-year period between 
December 1981 and December 1987 The weekly conccritniUon 
values were obtained by averaging from daily sample collections and 
analysis arid classical statistical procedures were used to analyse 
i orrrtattons between specific constituent* and prevailing wind diret 
uom Hie prirxipal acidic umuituenis (nitrate sulphate) were ug 
mftcantly correlated with winds of westerly origin while other 
constituent* (calc ium, magnesium chlorine) reputed to be of iKtanic 
origin were correlated with winds tram an easterly direction The 
results confirmed the popular hypothesis that acid precipitation in 
ihr Quebec. region originated horn the industrial atmospheric cmis 
sions m die umJ west region of the t i S A (English translation !(>*> 
pounds sicr ling valid for I 99N) Canada 

95-06*3 

Procedure* for estimation of the degree of risk from dis¬ 
charges of combined Me wage to watercourses 

I) BOk( HAND! MI mveisiijit (icsamthiHh\t huh Kissel ) C 
XAMHOPOI I OS and (> WARD 

H/n w n\ irtu huft IW4 84, No 9 4X0 4H6 I in (»emi.in I righsh 
summary l 

Die degier of impairment ol wain quality m a rtnivmg stream 
rrMilting horn the input ol combined sewage in response to isolated 
storm events was estimated using 1 different pox cduics on du k basis 
ol latnlall data irul discharge profiles foi nveis ol different size m 
different pails ot (mmany Die results enabled events differing m 
ihc seventy ol pollution to be i lassitied according u> ihc ir expected 
bujuency coupled with tin assessment ol the major pollution com 
ponrrils with resprit to their mat and lar field effects as a function 
ol timr and also both retrospective and prospective evaluations ol 
the (onseejuemes of combined sewer overflows Ihr procJuctivc 
c apabilitics of Ifie different appriselies are i onsulered and tlrprmkd 
on the level ol detail in the underlying databases the significance 
ol some ol the most commonly idnpied simplifying ivsnmplions is 
disi ussed and c onunents are advant ed in respec t ol certain desit iblc 
improvements I he methods employed were not suited to in estmiu 
turn ol the impacts on stream ecology at points a long wav down 
stieam Irorn Ihc site ol ihc over How if nghsh iianslalion 120 pounds 
sterling v thd for IWb Orinurn 

95-8634 

Wafer qualify during slnriri events from two constructed wet¬ 
lands receiving mine drainage 

I k Sf ARK tPt uinsvIvaiiia M Ue f Iruvrrsitv t mwrsiiy PitM 
R V BROOKS I M Will I AMS St SUM NS and l K 
DAVIS 

Hob t Rt noun rv lUtlft /in 1994 30. No 4 M9 pSO 
Al 2 c onstruilrd wetlands receiv mg mine Jiamagc w alt r tlnw laies 
pH and t ontcnli alums ot non and manganese were measured dm mg 
several episodes of heavy ram Dim h irge rales exceeded inflows at 
both sites during pencils ol substantial rainfall reflecting incident 
prx’c ipitafinn at tfu' sites At the 1 tiger site there was positive cone 
latum Ivrtwccn discharge flow and Uk. al ramlall hut run between 
inflow and rainfall During storm events disc huge pll was higher 
than inlet pH for the larger wetland but over the year there was no 
correlation between pH and ramlall 1 he disc h.irgc pH at the smaller 
wetland was depressed in relation to mlci pH during Mono events 
Heavy rainfall had little effect on non concentration in outlet flows 
in the Unger wetland but al the smaller wetland outlet iron concert 
t ration increased temporarily witfi concurrent decline in tieatment 
rthuciuv to nearly /cm A correlation between iron concentration 


arid discharge How rate was found for the larger wetland Manganese 
removal efficiency of SO per cent for ihc smaller wetland was 
maintained during light rain but was reduced to zero by heavy 
rainfall I.S.A. 

95-0635 

Pataeotimmitogieal evidence for the addificatloo and contami¬ 
nation of fakes by atmospheric pollution In western Ireland. 

k J R OWfcR fl'mversity College l ondon HKlB RIPPEY 
N I ROSE P G APPLEBY and R W BATTARBEF 
Jtfurnul of 1 1 olo%\ 1994 82, No T SKI 596 
Sediment cores and water samples were collected from 4 lakes in 
Ireland and dated hy lead 210 testing Diatom analysis showed that 
the 2 upland lakes were undergoing acidification Trace metal and 
carbonaceous particles m the sediment showed that atmospheric 
contamination began in the 1860s at Muck lough and between 1890 
and 191(1 at the other sites Aud deposi lion explains the acidification 
of the upland lakes while local alkalinity sources hud limited the 
effects on the lowland lakes McxlcK of acidification gave poor 
predictions for the lakes because sulphur deposition estimates and 
water c hi misif\ data were inadequate Palaeulimitologiial record^ 
provided definiteevidence ol acidification and history of ccologu al 
change ai unmonuoied sites There are 66 references Eire 

95-0636 

( oupllng of hydrologic transport and chemical reactions in a 
stream alTecled by acid mine drainage. 

B A KIMBAl I il' S Oeologual Survey Sail I ake C uy l tah) 
k I BkOSHI \RS K I BFN( Ai A and D M McKMOHl 
/ rn irt>nmt ntu f \t icm ( A luhnoio^ loot 28, No 1 2 2065 
207 1 

The discharge and resident e lime m i 1497rn reach of a stream 
receiving lud nunc drainage were determined with a lithium chlo 
ride tracer I he transport ol metals from inputs of acidic rnclal rich 
water was ev iluaicd on th< basis of synopnc samples of metal 
i oneenirations and hydrological v haracterisiu % Transport ol sul 
phate and manganese was gent rally conservative bui m the sub 
reaches most attested bv andn inflows u was reactive Iron in all 
forms was u\u live over most of the stream reach High comentru 
uons of aluminium partitioned onto particles I he sicadv state pro 
lilesol sulphate manganese iron arid aluminium were simulated hv 
first ordn ic k lions Sevenl prixesses incurring on i stream reach 
stale wtn uuorpuuied into ihc calculated talc constants for net 
mum it ( fnmk.il reactions were only important over short dis 
limes m Ihc sire im near the audic ini lows where they occurred on 
a turu sl ilc kompaiahk with hydrological transport ITiere aie O 
lelermcCs l .S.A. 

95-0637 

I rair and toxic metals in wetlands * a review. 

R P CfAMBRl l I tl ouisiana Slate l rmersity, Baton Rouge) 
fiHtrnal of t m i fotxmrmni Quo/ih 1994 23. No 5, 88 ^ 891 
Processes aflecting the mobility and plant availability of trace and 
toxic metals in wetlands aic tevicwcd In metal contaminated land 
the principal pnxesses arc release* of metals to surface water from 
sediments and flooded sods metal uptake bv wetland plants, metal 
accumulation hv benthic and wetland animals runotf losses, and 
leaching losses Die cllccis ot sod oxidation reduction status and 
sod pH on metal mobility and binavailability are itvicwed The 
chemical lorms and transformations of metals in sods and sediments 
are discussed Research on the bioavmlability of metals is reviewed 
Lirlv studies ten used on metal availability to nec and metal uptake 
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In plants Bom sludgc-amcndcd soils and dredged nut coals Rmmi 
rcxcanh has focused on the mobility and bioavadabihcv of mmb 
from dredged material Plant uptake, teaching losses aiul sort ate 
tumdt to**e* have been shown to be significant migration pathways 
vr jiKtais m uplands Metal* tend to be retained more strongly in 
wetland wh ctunpared with plant soils Areas for future research 
hH Hiemihed There arc 50 references U2S.A. 

954*3# 

\ note on the occurrence of metab in the OtifanLs riser, Fast 
ern I nm«vsiak South Africa. 

p \ oROBlXR (Department ol Water Affairs and foresm 
Corona) P l KbMPSTER and L van dei Ml RWl 
H, bV r SA !W 20, No T 195 2(M 

f ivh uater and sediment dimples were toilet led from (he middle 
tnd tower reaches of the Ohfanls riser and analysed lor '0 trace 
•ntials to form part of baseline data lot fuiurc isscssmcnt nt the 
over s pollution status Arsenic cadmium lead and met cur v wm* 
iot detected fifteen metals were delated in sediment samples ** in 
hsh muscle tissue and I 5 and 16 m the dissolved and m id ev 
im tible ftiWnous rrspcctivel) C>rneralh com nitrations ol the 
nut ih were low Suspended sedimrni provided binding sites tor the 
met iSs making Ihern unavailable to aquatic organisms South Af¬ 
rica 

95 0639 

I race metal levels in water, sediment and C ktronomu\ gr 
thumnt, from difTerenl water courses in Flanders i Belgium) 

1 Bf R\Ol TS ' Antwerp l diversity Wilnjk» I 1M P5NIS 
mi R M RHl \ l N 

( lum yphrn 1994 29, No H 1591 1MM 

li a rurlals iCiidmiutn lead copper nnUwoi me iM'iulmwalu 
% dmuni and fourth mstar larvae o! tlx midge (/rno'iiwiiiv er 
* imru a lifted Irorri 12 suripling stations on H watm nurses «>f 
iMcroii types in Flanders Belgium I arval sediment and miv j! 
a Her rduionships wni investigated using Spc urnan tank mu li 
u ns f hi wafer samples (he pH was 49 S 1 llirdne^ w is 
>9 lUUm^c duunu urhorute per litre* Mt la! i oricrntrainms weu 
a [hi litre wiulmium 0 1 8 9 with one high value of 25 4 had 
1 1 i v 9 with mu muliet ol 4K4 copper (M 14 5 with an out J ie i ol 
hd u d /im S 445 All the outliers were measured on thr same 
i t plmg station In sediment samples me ul c oik c ntr ilmns wen t ug 
[«i p e idmium 02 52 i lead 21 1H() copper 1*7)1 ruu 4 " 
O 1 Mi lal levels in the* lar vue differed strongly In l w t <n the diffirtni 
i ipl r,g sites No sediment larvae or wafer larv tc r< lationships 
on lotind oxcepi (or cadmium where then w is a ignifit ml 
' I ilmnship hetw ecri mtial It xcls in water md m t himmimi Is When 
'he outlier site was omitted the relationship was no longer Mgriifi 
nit Belgium 

95 fM 

l* Beets of ion exchange on stream solute fluxes in a hasin re* 
iriviug highway deicing wilts 

I B SHANLLY (l 1 5 Geological Survcv Montpelier Vi ) 
h urnai ttf hrtunmmtnial (Jmihn 1994 23, No * 977 9Kb 
In i9Mthc V S Geological Survcv initialed a study to determine the 
' Beets of atmospheric wet deposition on sirramwater quality in 2 
K nms supplying the Quabhin Reservoir Mass \ 5 A Orcc basin 
fever brocsk was heavily affected bv highway dc* icing salts A 
geochemical imi balance for fever brook suggested that some of 
the Mxiium in applied saH exchanged lor and released calcium and 
magnesium to stream water A meihod was developed in quantity the 


exchange and derive die cAtieui fluxes ibcfeckgroumt fluxes) that* 
would has e occurred m die absence of appluxJ salts The background 
fbxes of i ik win and magnesium w tit lakulated by subtree tmg the 
amixmis from ion exchange plus the smaller direct eontfibulioos m 
ite lung sails from the obxctved thixc* Ion exchange and dueu salt 
usntnbutions increased the* net omput duxes ol eatouni and rnagne 
Mum bv 44 per erru each failure to account tew Latusn exchange 
could result m utvkresiimatmg tlic Bus of wxtium fiom weathering 
md ovcrtshmaimg 'he Duces of caU lum and magnesium from 
weathering l heir are 44 references l',SA 

95-0641 

lapud, arsenic, cadmium and etipper in lake Nkxrt* 

gua 

A ( OU / (Research ( tniri lot Aquatic ResiHtfvfs of 
Nicaragua Managua) l 5 M )MSC» A ARt,» and J l At A V O 
Vi ient r at ihf fouii tnunmmeni 1W4 155, No) 229 2 th 
Waier and surhict sedimcfit samples were collected ever> t unmUts 
loi a veai from 5 mIcs in Asmovut take and the laid iiisemc uqsgxu 
md t adrmumcomrmuiuHo were meastiied l eadtotkCitUrMotmm 
the want wt ie all below flu limits lot dunking water but there went 
sigtiihcani ddfeurues between sampling tunes Aisemc eoppei and 
cadinium i oik emu alums writ all within norm.il ranges fhc unuen 
n itions oi cadmium and copper m sediment samples were sum lav *U 
ill sites but those of leiei and arsenic were higliei at the pitnipinp 
station than in ihr rrsi ol the lake It appeared that mdustnes near the 
lake had not significantly me reused the he o v metal c oturmralions 
al flu turn of lesling Nhamigun 

95 0642 

Arxt*nie ImasiHirt in » wulerwhed mrising gold mine effliwnf 
iM*ur \ ellowknift, Norlhwe^l I errltoricw, ( smwdii 

I) A BKKdM (knvilKnid' Mihlaiv ( ollegr Vkioim \\ i t B 
(Oil IN W r IM SHI NKO tnd K J RUMl R 
Sr u n ( tif thr f i>tol t n\mmtfti nt |994 !55»No t * d 752 
I he t ru irounu nial piMitiomng md v|Huation ol inorganic .menu 
Irnrn uohJ mini el flue nl wav studied in water and suhmeni samples 
i ikrn from * small lakes and from sites in \ellnwkmk bay North 
West Icmiorv Maxim il concemr.itions of inorganic arsetm in the 
water column sediment parliujUfes and put wain wen lourid 
about 4 to 6 km downsmam from live mine Aiseinte*' (vale my llh 
was I he pic dominant arsenical in sediment pore water whereas 
arsenate (vjlcncv \ t w o the major lorm in the watci column 
( omparuon w Mh other c Jeinc nl scion hargeel f mm Ok mine suggt stetl 
that bulk move mrnt ol vccfimi nlv w as a major I m tor in I hr n distil 
butionohnorganiv userm The very highconeentrationsmsidnucni 
pore w.iicr md tin w tin column further horn the input were atmb 
uted h» redox rclalrd dissolution from tlic sediments fhrre art 11 
re terem c - ( unudu 

95-064 * 

Mertun contamimihon rind RoodpUiiii xrtlutKuttMlMrn from 
former fj«4d mine* in north ( reorgiift 

l) S I I N ill'Georgia I mversity Aihensj 

flu ter ft* umn * i HuHrtm l l //4 30, No 4 / 19 748 

Crold mining in the OahJoneg.i gold belt m nortfi (irorgra m ifie 

period JH29 to j940 cauced widespread mercury r ontami real ion m 

allijvtid deposits arising from the amalgam process used foi gold 

extraction Near the centre of the gold mining district mercury 

contammation in UoodpUtn sediments exceeded background levels 

ol (}(h4 mg per kg by up to 2 orders of magnitude dec leasing 

downstream from ibr core mining area Phc polluted vcdimenu were 
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a signthuml non point aource of mercury contamination Mining of 
saprolitc by high pressure homing after IK68 arid timber telling for 
the mining vet dements caused rapid sedimentation and floodplain 
aggradation When mining erased streams adjusted by terraced 
alluvial deposition IV terrace later became eroded by stream mi 
gnmtm Major floods caused channel erosion within the coma mi 
mi led alluvium transferring high sediment loads to reservoirs 
VJS 

95-0644 

Volatile compounds in mcromkik Antarctic lakes and basins. 

N i ROBFR fS (Tasmania University Australia! and H R 
BURTON 

( htwnphrrr l<W4 29, No H 1677 |6*»7 
Dunam meromicut Antarctic lakes and basins were sampled lor 
volatile compounds during 199! Fhe sample sites were Ace lake 
Burtnn lake Deep basin Deprc/ basin fran/mann lake I Ictchcr 
lake Williams lake Anderson lake I kho lake Shield lake 
lohnstonr lake Organic lake and l aiernula lake Volatile com 
pounds were cut rue ted and determined by headspace analysis arid 
<i( with mass selective detection IV sites vtried iri surlacr area 
organic carbon input microbiota depths densities redox potentials 
and tempi futures With the exception of Lkho lake the highest 
ioncemration ol volatile uimpoumls was in the botlom mette In 
i kho lake the highest com nidations were 1T m ibovr the sediment 
Nineteen volatile compounds were identified and a further 8 were 
tentatively idenuhrd ( omjwunds identified included dimethyl sul 
phide < S2 poly sulphides substituted benzenes thiophenes octane 
md 6 rruthvl 5 hepten 2 one The species ol volatiles in ni h siu 
w r is (orrcliiud with its physical chaiatierisiics Dcnsilv was the 
predominant environmental lie tor mfliirnung the distribution of 
volatile compounds Antarctica 

95-0645 

Herbicides In the Great Lakes, 

S P St IIOITI i R tMinnesota tlmvcrsnv Navarre! and S J 

I IStNRf 1C II 

l nunnuntnUtl Sc m nr i 1994 20, No 17 222H 

727 7 

Wain c olumn ptotilcs ol heibn ide umc dilutions at 4 10depths per 
stir were construe ted at 2b sites m Michigan Huron I nc and Ontario 
lake m September 1991 nml August 1992 Hie herbicides were 
umtcntfalrd with ( IK solid phase cartridge s extracted with ethci 
and analysed bv gas chromutographv mass spectrometry A lac blot 
melolmhlor utraririr ami its iransformation products rlescthvli 
if urine (Dl A) and deisopiopvlalra/me were measured ( oncentra 
lions n| alru/meamlDi A were at ng per lure level mdic limg iroimd 
000 000 kg w is present m the C neat I ,akcs Anu/inr w is completely 
mixed both vt iiiudh and lain ally suggesting long residence times 
md halt Iocs ot months to years l .S.A 

954)646 

t ransport of nutrients and pontemergence-applied herbicides 
during corrugation Irrigation of wheat. 

A I ( I KSNA (Agn f ood ( annda Rescan h Station Regina 
Sask ) J A H UOn i A KPRR K H Bi ST W 
NtCHOlAICHUK and R GROVIR 
Journal oj btnmmmetml QmUty 1994 23, No 5 10*8 1045 
TV presence ot nutrients nnd/ni pesticides in runoff Imm surface 
irrigations could diversely affect the quality of the receiving waters 
TV transport m runoff of 7 post emergent c herbicides fdicumha 
MCPA and dulofup! and nitrogen and phosphorus following 2 


corrugated irngaimn treatments of a field in Saskatchewan Canada 
planted with wheat {Trttu am aeuivum} was studied Phosphorus and 
nitrogen losses corresponded to 0 29 and 0 11 per cent of the amounts 
applied through fertilization losses m the first irrigation were 
approximately double those in the second Losses of dicamba, 
MUFA and die lofop from the sue corresponded to 0 2 per cent of the 
amount of eat h herbicide applied to the wheat Approximately 97 
per cent ol the losses occurred during the first irrigation Maximal 
phosphorus and diclofop concentrations exceeded drinking water 
guidelines and those lor dicambn and MCPA exceeded interim 
guidelines for irrigation water Canada 


95-0647 

1 ruimportation of pesticide* in estuaries of the Axios, Loodias 
and Aliakmon rivers flhermaikos GuJf), Greece 

7 A ALBA MS i loanruna l mvcrsity) 7 G DANIS and M K 

KOLRGIA 

V irw t of tJu fatal I nuronment 1994 156, No 1 II 22 
Sediment and water samples from K sites m the wetland ot the delta 
ol the \xms river loudius user and Aliakmon river were collected 
in 1992 I9 ( D inti analysed for nrgamxhlorme msec hudrs neutral 
herbicide compounds and acidic herbicide compounds by CK 
f leven herbicides alathlor atra/me 2 4 D diuron MC PA meto 
lachlor rnetribu/in molmate promnryne sima/ine and tnHurahn 
wirtr identified m the water samples Duet urgamxhlonrir com 
pounds alpha BH( lindane and 4 4 DDi were also detected 
Alachlor aira/mi meloDthlor mohrute simu/inc tnfluralm aJ 
pha Bill lindane and 4 4 DDF were detected and showed signdi 
cant accumulation in sediments which contained 7 4 5 per cent 
organic matter Peak com entratums generally corresponded to their 
application in the lields 77 k annual amounts of cac h pesticide which 
was liansporled in thi Thcrmaikos Gulf waters were c aleulated I7»c 
percentages of the total amount ol pesticides released into the Hier 
rnaikos (»ull via the rivers were estimated as 1 1 and 0 7H per Lent 
lor alai hlor 2 5 and I per cent for alnuinc 1 1 and 0 1 per cent for 
inetolachior 1 4 and 2 5 percent For mctribu/m 4 5 and 4 4 per cent 
for promt try m 0 7 and 0 06 pci ecru For tnfluralin and 0 7 and 0 2S 
|H'i cenlloi lindane lor 1992 and 1997 respectively Greece 


95-0648 

A note on RGBs and chlorinated hydrocarbon pesticide resi¬ 
dues in water, fish and sediment from the Olifants river. East¬ 
ern l ntnsvaal, South Africa 

D f (iROBl F R (Department of Water Allairs and Forestry 
Pretoria) 

Wour S A 1994 20, No 7 I Ip 194 

F ish w .uer and sediment samples from the middle and lower reaches 
ot the Olifants river were analv sed for 10 chlorinated pesticides and 
2 PC B No PCB or c hlonnatcd pesticides were detected in the water 
samples md levels in sediment samples were too low tor confirma 
non by mass spectrometry DDT and its metabolites f DDL and DDD) 
werr found in fish samples Organisms high up the food chain had 
increased body burden indicating bioaccumulaoon Contamination 
levels were similar throughout the river system and lower than 
internationally reported levels South Africa 
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954)649 

% mrwy of MMitbcm England coastal waters for the s-triarinr 
anUfottHnK cntnfKaind Irgunol 1*51. 

M A G(X*GH (Nsnonal Rivers Authority. ^aicrloovdle) J 
rOTHERCILL. and J D HENDRIE 
Murmr Foltumn Bulknn, 1994, 28 , No 10. 613-620 
Vt ^cr samples were collected from nwmas estuaries and coastal 
tn Kem* Susses and Hampshire, and sediment samples from 
;he Hamble estuary. and analysed tor the s-rna/mc Irgarol 1 OSs JfH t 
i\k tna/mes simu/inc and atra/ine ligaroi 1()5 1 * as detre ted m tnovi 
t the sampler except those from rivers, with highest torn mirations 
i » areas of high boating activity particularly marimts and the Ham 
hit* estuary Sediment contamination with Irgarot l()M was found 
uherc the concentration in the water column vs as high The c omen 
u ipons of sinueine and atra/me were highest in riser and estuarine 
samples reflecting their agricultural use l.K. 


95-0650 

Molecular mass distributions of dissolved organic carbon and 
associated metals in waters from Rio Negro and Rio Soilniocs 
1 l Kl’CHUhR (Flununcnsc Federal rnivcisitv it H > Ntlnoi) 

\ MUKHi V iind B R FORSBFRG 
v stm e of tltr total Lmironmtnt, 1994 156, No i 207 216 
l mmij ulimhllralion techniques, KM0 per cent of the IKK in the 
K»*» Negro was shown to he within the mass range ol I KikDu Hus 
"■ ti non was i (imposed principalis nl humic compounds the turners 
1 »>t most of the metal inns studied Humic ami tulvu as ids isolated 
ni>rn these waters were t. huiactenml hs mlrared spectrometry nut 
lotemiormtriL titrations The waters of the Rio Soiimoes had higher 
nrkcnirations ol the major elements salt mm, potassium magiie 
mm and sodium lower DOC retention (about 20 |>ci ccnti and a 
nticrcril /t distribution of colloidal carbon and iru tals than iht Rio 
Negro Some of the problems experienced in the use of hollow lihrt 
volunins uni their flat membrane filters for the separation ol hunm 
v omjxnjnds from natural waters are dive ussed If rad I 


\n assessment of Iht? Impact of inland surface water input to 
the bacteriological quality of coastal waters. 

M D W YLR (IxTds University) (/ JAf KSON 1) KAS I 
N I O and H DAWSON 

/ utnal of hi\titunon of W ufrr and f m itonmental Mantiifrmrnt 
( N4 8, No 5 459-467 

The source of indicator organisms to St Auhin s bav Jnscv wav 
1 tcstigated following failure to mcci the PC’ Bathing Water Diret 
1 ve v standards l"he l V-disinterted sewage effluent complied wnh 
if design criterion of 200 fat'< al coliforms fxr PH) ml Seventeen 
* ‘tenourscs flowing into the bay and sues of seepage Irom beneath 
Kpwnys were sampled Faecal indicator counts were measured 
,J rxicr a range of flow conditions using standard l K methods 
Geometric mean concentrations of cohtorm organisms were 1 4 
liters of magnitude higher in the streams than tn the sewage effluent 
Quality declined with increased discharge Seepage contributed tew 
micro-organisms Quality objecti ves in coastal waters would only be 
achieved by an integrated approach to catchment management which 
addrcssied domestic and agricultural sources of indicator organisms 
J l.K. 


95-0652 

Predicting hkehhood of giHtmrntnith from mm bathing; re* 
skuHs from randomised exposure 

D K.AY tl trds V mscrsitv } 1 M HMSHtR R 1 SAi MON 
I lONfN M D WYhR, A h (rODFRFF. / 

m f s \\ m j acqi urrh ami k shori 

Uuurt IW 344, No X927 W 909 

A randomised m.n ol sea bathing was woruluilrd with 121 ft adult 
volunteers al 4 l H resorts Alt volunteers werr mien tewed to 
collect cv id nit i* about potcnind confounding tat tors, and 54* were 
uridomi/ed to hathe im hiding total immmuw of the head Of the 
exposed group 14 X jve* icrvt developed gasimeiitrrms* compared 
with 9 r per cent id the unrxposed Of a range of imuobtologH al 
inductors measuied onh facial dreptoc<x:it showed a significant 
dose response udalionshtp vstth giistn>cmrrluv Although faecai 
stirptivocu air not suggested as the t. ausatoc agent they might K* 
a bcitri induatcvr of wlteilKt sea watr was tit foi bathing than 
lohfoimv 1‘herc are Uwefeiemes l ,K 


95-0653 

Mertun and nwthvlinmun In (mpulation risk groups on the 
Atlantic oiusi of southern Spann. 

M 101*1/ AR 11<d '\J (National Institute »il loxnologs 
Si si IU i \ (iRIK) D MARIINU M 1 SORIA l NDNIV 
A R1 ANO I MORI NO! (.VRflAMIMl and M 

ri n no 

hdmn *f I t,\ Oimmtnial < onliimmtHuw iOM /oino/uo 1094 
27, No \ II A 419 

Hie hau of hshrimcn lioin 1 dilleirni uustal airas m Uu highly 
imiustnah/ed south Atlanlu uustal inaol Spam had geometiic 
means of 10 41 tnd h *6 ug total mmurv |x*i g jnd K 2h timi <> 72 
tig meihvlmen lji> pn g Mcuuiv content in both gunipy dilfnrd 
ugnilit antlv fiom i ontniN i gcomrUic mean 2 s ug total mm ury |w*i 
V and 4 SO ug melhv Imcu urv |k t g) Pregnant women Irorn 2 i oastaf 
art is and lonirols hail geometru mean* o( 2 40 A 94 and 0 94 up 
total rmrujiy rvu g and I 91 4 and 0 K2 up methylinru uty jxu g 
I \ di and molluscs most consumed bv people m these groups had the 
lot low mg values lot total mere ui\ and melhv Imerc ur> icsjicchvely 
vwnrd fish I ^ plus ot immiv 1 2? and I 20 plus oi minus 0 94 up 
pc r g Vi mbu ulariu pUinu 0 0 1 phis oi minus Of) 4 *2 md 0 0*0 plus 
oi minus (t u>9 up pm g / uf/t * < mwna 0 046 plus or minus 0 20 

md 0 1)0 plus or rnimo 0 nl K ug p< r y I hi o ati 12 tele re in r* 
Spam 

95-0654 

( rvpi<rs|MMidium s persistent jwmrv for the wnter lndiifti> 

/ SDS Hi port 1094 No 2 ^ IK 21 

fhr lansts r>f the Milwaukee outbreak of c rvptm (vunhosiv ton 
finned rxp»*ncnctv m the I K combining a seven ihdlrnpr to 
fdtr tOon .varinv with a work.* npriaimp under unusual nr strained 
conditions Monitoring of crsptmjvondium in raw and treated water 
in tlx l K showed that ockvvk couhf be pir sent m (mated wafer al 
up to 2X6 per Imc without mcreasirip delectable disease leveb 
However these levels could still rrprevt ui a signifu ant usk to publu 
health In causing low and spnradu mfrthons in vulnerable groups 
with impaired minium *ycieinx the w airr industry needed toextim 
me tixur policy as to whether vulnerable groups should lie advised 
to boil rheir drinking water Despite research efforts crypto 
spondium was difficult to detect and monitor No standards vet 
existed Improved treatment methods wrrr needed Membrane 111 
nation and synthetic wound fibre filters were pmrnmng O/onr 
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disinfection wax no longci umvidrrcd ptaaaa! because ol the high 
doses needed I.K. 

95-0655 

Municipal drinking water and crypOwporidimK among per¬ 
nor** with AIDS in Mw Angeles (minty 

F SORVI1 IXMI/is Angrier County Department of Health 
Servian Calif ) J (* LI Mi B NAHU N I MU LI K i 
MASCOl,A and I R ASH 

/ puiemiolojt\ ami Injei non 1094 113, No 2 H "T T20 
fhc prevalence ol tryploxpondiuMs among people with acquired 
immune deficiency syndrome (AIDS} in Los Angeles ( ouniy was 
assessed by water supply area One water supplier serving 60 per 
cent of the population (area B) hud used flocculation and filtration 
for many years while the other in area A did not do so until 19X6 
f mm f9Ki |9H6 the prevalence in urea A was 4 2 pci tem while in 
area B it was U 2 pet cent After the application of filtration m irra 
Adit pic valent r tell by 20 per cent hut then was a corn orient lull 
in area U of 47 per cent Hus suggested that water filtration did not 
afire l cryptuspondioso risks lot persons with AIDS ISA 

05-0656 

RrohahilHtU health rhk assessment for exposures to estuarv 
sediments and biota contaminated with polychlorinated 
biphenyls, polychlorinated terphenyts and other toxic sub¬ 
stances. 

M R ADAMS (I huuo I nvironmental Arlington V,i i ( A 
HANNA I A MAYKKNIK and W M Ml NDiy 
//id Mon 1094 14 , No 4 V7 504 

Hie health risks of exposure to coitluunnaUd sediments md loot t 
were assessed using a Lihn Hypcn.uK prohahilistic risk assessment 
method I he sue studied was an estmrv tn Viigmia emu lmin ned 
with K U polychlonnatrd tcrphenvls (ft If md PAM mostl\ 
originating locally and metals released Imm i storm siwrr system 
I he exposure pathways jissch i itetl wuh t tic highest contanumni 
intakes sc ere dermal contact with stdnmm iml t omumptmn ol 
conlanunaled aquatic and terrt slrial biota I to. maior risks were from 
KT A prohahilistic appmich was used lot contimmint exposure 
and intake assessment hut t deterministic line ir mode I h id to be use d 
lor the toxicological modelling All of the output pmhahditv distri 
buttons ol risk were fughls skewed with i itios nf mean to rnedi in 
risks ranging from I 4 to 14 H There tie inferences l .S.A 


MONITORING ANt> ANALYSIS OF 
WATER ANI) WASTES 

Sri hImi Ahsirm Is 15-0A4N. Y5-0K56, 15-0110,15-IWK1, 15-OH5 
151)657 

Pertinence of Indicator organisms and sampling vuruibles In 
\ Ibrlo com cut rations 

l C» I KOH (I londa Stale l mvetsitv lallahisseti i II 
HI SN and R A L.iROi k 

Affpitt ti arul tjn trorwurniat Vfn ro/no/ogv 1004 60, No H) *89 ' 
*000 

Ihe most probable technique was used with an uunhnicnl slip to 
enumerate V«6no vpcucx in water samples collected monthly bom 
7 stations in shellfish Inn vesting areas (m 1 year No vibrios were 
de trued in samples vollrclcd al water temperatures lx*low MR or 
salinity values below * ppt and the only correlations between counts 


ol vibrios and those of indicator bacteria (total coliforms, hs- 
i /tew hut i oil and enterotocc i) determined by standard methods and 
l S hPA pnxedures were negative In two I -d Held experiment* 
samples were collected through complete tidal cycles, at the water 
surface and bottom of a sue with a semidiurnal tidal cycle Three- wav 
analysis of variance indicated that ViJbrio concentrations were af¬ 
fected significantly h> day depth and tidal cycle and these factors 
slum Id he considered if dire< t momlormg ol V ihrw levels in shellfish 
harvesung waters or sediments became adopted L-S.A. 

95-0658 

Characterization of Acinetohacter type strains and Isolates ob¬ 
tained from wastewater treatment plants by PCR fingerprint¬ 
ing 

M Wfl DMANN Al AHMAD (Inslifut fur Biologic 
11/MikrohioJogic I rrihurg) H V TICHY and fi SC'HON 
Applied arul / m mmmtmat \h< rohm/ogv J l >94 60, No I 1 4066 
4IPI 

Rolsmeiase < h un icaUion fF\R) linerrpnnting ice hnolngv was 
us<d to diflncnliili 4i m< totuh it r tvpc strains and isolates from 
wasicw rnr ire uinem lai ilitrev P( R fingerprinting w is used on the* 
first level wuh 2 fRNA time sptcihe primers to identify species 
w hile i>n the set one! lex el a single arbur irv primer was employed tor 
stiain diflert ntialion A comparison ol At int tohm h r type strains 
with 2H secs igr sludge isolates illowed 27 isolates to be classified 
wnhm specific species Only one isolate could not be classified as 
one ol the i\jx* strims The PC R fingerprinting method was a 
repoHlui ihli and rapid method of differentiating and nlenlitying 
isolucs Cermanv 

95-0659 

A simple and w idols applicable method for preparing homoge¬ 
neous and stable qualify control samples in water microbiol¬ 
ogy 

J I N( IIIIV | N iN itumal InsttluU of l nvuommntal Protection 
indlSihlu Me illli Hilihoscn) A M flWIl \AR ind M 
H Ml \K 

1/ f*ht J arul l n\in fimt nui 1 Mn n*hiohn t \ M>04 60. No 1 1 4 I r»0 

no: 

\ method of preparing homogeneous test simples winch rim lined 
st iblc lor at least 1 uai and mule) be* ipplnd in inv microbiology 
1 ibor ilor> using st irulaul equiprm nl iru lulling a minus "MK trec/er 
wi doiloped I he method insolscd suspending list strains m 
skimmed milk rapid Ire c/mg indt> nc c thannl and storage al minus 
~IK l)u tisl samples prixJuced were itnmedialcls stable and could 
be use d dm ells I olio wing only quu k ih iw mg maw iter hath jt "UK 
It si sir nns null i sstulK Nioivd wlk / nit n*ha< n r at n^rm \ tn 
nn>lhnt(t fan nun ind /*u adonwrut\ at nn>inn\a I ht ouK exiep 
non in terms ol stihditv vs is \m>monu\ hulroplula which showed 
i 20 To jvi si nt dec is os in i u ir Netherlands 

95-0660 

New composite bimarrlers engineered to contain adsorptfse 
and ion-exchange properties improve Immobiliml-ceU biore¬ 
actor priKcss dependability. 

1) K 1)1 KHAM iVV R Cuacc A ( o f onn (. olumhia Md ) l 
( MARSHA! 1 1 ip Mil U K and A B C HMl RM 
\pputd onu t mtnnunenial Wnn*bu*lt*R\ WM 60, No ll 4178 
41 SI 

\ tvpcof /colne based biocarner extubmng mn-cxchangc properties 
and buffering microbial populations irom ac id ami base pH system 
sluxks and nutrient limitation so enabling immobilized micro or 
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gantxim lo recover rapu1l> from conditions of ovn gen ddiunx s and 
,v game overloads was described earlier This earner know n as I \pe 
/ was modified by the mcorporafioo of activated carbon pomp n 
Njtlmng properties towards a range of process upsets TV new 
s ar ncr Type CZ. promoted dense microbial growth and maintained 
sioreas for produuivitv The protection of immobilized h,u tnu from 
organa shock loads and extended pH shocks and the wbiiitv to 
w uhvund oxygen and nutrient limitation arc demonstrated l .S.A 

95-0661 

Differential elimination of enteric bacteria hy protisfs in a 
fresh water system. 

J JR1BBRRI H mversidad del Pins V asui Bilbao) I \/[ x \ 

I aRIRI A-ITTRBURI . I ARrOLOZAliA andl B \Kt l\A 
Journal of Apfihrd thieu , noU)%\ 1W4 71 f No S 4"b 4M 
Die elimination ol 5 entcriL hat. ter la [ktcbuclUi pm uiru'nu.* 4« r o 
nn)tui\ h\dmphtlii. fAiltcruhiii a>ii l ntetcn <u t us h.r nJn nru 
\iaph\UmHi us epuJrrmtdis > at bold high and loss densities m ion 
water h> flagellate and olialc prohsts was examined m the slxm 
and long-term i 1 h and * d icspcUoels i The icxults suggest that 
Pine is an ouki of piioruv in the elimination ol the * cmciu has him 
bv battensorous protists Thus in the long trimexpennu nix tarried 
oil with high initial densities the elimination cHicictim s s wiul 
horn I s pe f sent lor / fotmlts to hh per vent A hsiftpphtttt 1 lie 
u ntxpondmg values lor short terni low densitx cxjx'nmenh wu 
n t k pu v enf for / Ait r o/n iridO ’I per uni for/ * i>It If is .osiimcd 
h it ihv difleri uses in the 2 orders ol primus ut elimination u< in k 
spliiriuJ m terms ol an tnalvsis ot the prolivlan hgesunn r u»*s 
fhin in 41?etereiues Spain 

9*41662 

( oniparisnn of different homogeni/wlinti procedures fm di 
tec ting i ampylohacter spp. in sewage sludge 

( lit >1 l l R (Kiel l mxcrsnv) and l 
S( IIOMAM RS Rl \ AKA 

/ ntn i! < f \ppltt xt Hih U ru /ogx I'hiJ 77, So 41 *‘M V>h 
s »i ) upc n lriations hi the ( om/o/r '/>u r* r spj nmnnuui iruruiti 
n* ipt sludge mempls wen made toimprnv (hr li lu lion mrthod 
1 hnmoecnmni! seeded ><waee slutlgi Mtnplr s nstni 1 m»'li A 
uh speed blender uhrauinic hath ind ultrasonic bin In ill t ou 
* timers rate was li ss thin 10 per mu f Mtirt in hnupii vnn 
t< phed m an attempt lo improve the posmon and these im huh d 
n n tune lie* homogi.ru/ition fK nods and Irt cjin n is ind filiUmn 
r enrichment in t non selective hmth tnd supple men' it ion w tl 

I tereent None of the >e mcthixls proved s msl k ton s i h th it tin 

\ a U f-al vounis alwavs sain d prcailv with the minim d eiilni.mm e 
v dues \arvmp tn at least 2 order* ol m ipmiudc (irrrnanv 

95-0663 

N W H as\as fur the detection of ( umpylohacicr jejuni and 
( ampvlobai ter cab in water. 

R KIRK tlKpartrncnt ol Ayriuiliurv loi \orihern Ire lint 1 
fh Ifasti and M I ROW! 

I I ltrt\m Applied Mu robir//oif\ M h>4 19, Ko ^ Hjj ItH 

'V 20 rnJ sample (d water umtaming ( « itnp\i dun u r was tilt^nr 1 
through a 0 4 um puls cat hon.»l e membrane which was then plated 
in a polsrnriasr chain reaction i li R) tube and sonK.itrd to relcisi 
r k cells Fhe filler was removed I mm ihe tell uispi nsion whsi h w o 
then suhtcrifU to a tree/e/thaw cell Ivsis step A sum nested K k 
wts carried out on the (titrate living thi primers < (02 ( K>^ ind 
< K>4 \ theoretical semitivitv of If) 20 ceils |ier ml was umeved 


wtih a 20 mi sample this ,xxiki be me iraved us atixiud 2 i ells per ml 
for a uxt mi sample 1 .k. 


9 5-W6U 

IKipiiimir split samples for Intrrmd qunlltx control tn rmilltw 
water micnibioKxjgs 

N ( IKiHTTCX)! (Newcastle (icneral Hospitali II l 
rilLITT V BOM) and S I Alt A 

m Apphtii »<W4 19, No 4 Cl C4 

} ht v,dm ol spin samples m the v|ualits contudol water iniuubud 
f^s vs (s evaluated on samples exjsraed tt» c oiuam { |(Kl organisms 
fx*r mi lotaUcdtfonns and / v< firm, >th. * oh wnv measured Control 
vh iris wire consmuted w nh [ki vent c old id nice inters ab t aku 
lated mi ihe basis of hiiumua* iheotx \i orx' lakirator> l pairs m 
^0 wen iHttside the c oulidrnc e mtei vak i oinpaitd w ilh an rxpccied 
2^ a another l.iboiators the numlx'i outside limits was 2 ITir 
approoi )i was a useful miemal quahtx c united prixcdutr I xc cssive 
numk'rs pins outside limits or c lustets should pmmpt an exami 
U (imn ol pine ulurc s l K 


95-066^ 

f valuation of ( I ( wgar, a riHHlified mH -ugur for Ihe sfmul 
faneous enunirr at ion of faeuil collfornis and / uh*tu hut colt 
in water samples. 

\1 H RMINI 1 1 aboialojm i mlonah 1 ugano) 1 
liOMI NR (INI and M lAfdd l 

iif'trsit \pphtd Mh tohndo^s 19, Nu ^ Hj I A 

\ n<*w medium lor faec al orgainsin t nuuMhahon was a moddu anon 
of m face il i oldorm ag.u liom winch aniline him and I Mom had 
bun nnutltd In tin u phut 4 nu ih>lumhelldcry 1 bru 0 ght 
uitnnuh *v Homo 1 chlmo 1 imUdvl Isrta I > gal.u (opvianoside 
and tsoprnfv\l kl i |) Ihmp il u Inside had (Kin added At 44< / v 

tfuiiilutj oh pis# blue gnu n colonics thul fUuuesied under ( \ 
lie hi it v(»f» urn and hcv um reddish vndu whu> Kosac s iiMpcm 
was p‘iu d on the inemhiark I Mud cohlonn did not f hum hi 
limit i sonl n lauulJiions Ri pan of suh let ha II v inpm d uil' t>> 4 h 
innilMhon id o( on if x pi u son igafiiu n l iscd ie« ovc r\ 
Swif/erland 


9541666 

faual (xdlulion esenls reconsfruiled wnd sources identified 
using a sediment hug grid 

IM i M \ 1 1 \ S ( onsoliank I id Surtl! \ <nimii\n Hi < M M 
HM KIN md h I VH K AS 

vV itf / In ift nnu ru Ri m* t { J 1 I 66, No h h I l K 1 h 
( on < nhond nu rol mlogu it so *m \ s rr Is mg on pcfiodii smipimg 
ol the water < ohinin von imahh to determine (ht Muifct of hnx al 
pollution it l*anof una U uh North Varuouvn Ill ( anada A 
no ( I sampling sfi ilrp> w,o used m whuh sediment bags were 
arranyid in j grid around lie tn ,x h to ruomtmd the < oiuammaut 
plumr at (h» tx-ach and m difenttirn the fxdhjtion smuo The sand 
in the odimcrri hags au uftmlatnl f.trval hatUMia and retained t(M l m 
urng enough so that (bc\ touid tn anaissed during wcekh smvr>s 
Iho analvMs imhcaied dial the f»rrm ipjl contaminant vourtr was 
storm vcwriv ( anada 
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95*0667 

Intenwtkm* between *ub#urface mU roMil iin«mblat|e$ and 
mixed organic and inorganic contaminant system* 

H M HWANG (Jackson State Trnversitv Mins j, J A LOYA 
U L BERRY *md K SC HOL/Jb 

Huilftw #>/ hnvlronmrnUil t onlummatum and foxuolug\ 1994, 
53, Nil W71 778 

fhr microbial dcgfadative activity in groundwater of a chemical 
waste landfill Mir in Georgia l' S A and m groundwater samples 
IromC aldoniu was studied Battrnal numbers mu robial utilization 
ol naturally occurring compounds t* g glucose and kinetics of 
mu robial mineralization ol rruwic! pollutants (p-uesol, toluene) were 
determined "Hie diet is of inorganic nutrients on mu robial degrada 
turn ol toluene, p ctesol and phenol in groundwater were evaluated 
Topper and imidazole enhanced bacterial heterotrophu activities by 
#i I fK*r v cnl «tt substrate cone mirations ivc low I uM Bacterial aaiuty 
was completely inhibited by 100 uM copper Alter exposure to 
different pH luMtments for 17 h bacterial rninerali/ation of glucose 
in the ( alifonua contaminated gmuridwater (pH 6 9) was inhibited 
by 5 per cent and I *> per cent (it pH 4 6 and H 4 respectively 
Mu rolual degradation of p cresol in (he landfill was mullet fed by 
additions ol nitrogen and phosphorus indicating that nitrogen and 
ptunphoius weir not limning Addition ol nitrogen, phosphorus and 
potassium to the ( ahtornia groundwatci caused increases m phenol 
mineralization aclivitv I'.S.A. 


95-9668 

llinrifiieriiatlon of phenolic compounds from water with plant 
rwit surface peroxidases 

I 1 K ADI f k <CSI)\ ARS Kntrneywtlle W V.M R ARORA 
A HGIIAOITH f) M (il I NN and I M SOI AK 
fourthd of / nv itorimmutt {huiht\ 1094 23, No 5 |||^ I t I 7 
I hr potential role ol tool surface proteins m the hiorrmrdi ition ol 
organic pollutants from the environment w is studied Plant pci mu 
liases have been shown to poly men/c phenolic compounds irmov 
mg tfiem from solution h\ preupit itum Water hyacinth t/ n hhnnua 
and l(>mato (/aoyirrui an fun/en/onrf were tested lor 
in \ itrt> am\ tn i rv-o tool surface jKToxidasc ai tivilv 1 ho peroxidase 
extracted Irom tomato and watcrh\<u inth plants polymerized guaia 
t ol at the rale ol 181 arid 78 nmol tenaguaiai ol h>rmrd [ht minute e 
i oi*l hesh w eight if spec tisHs Bn oxidase w as distributed cvrnlv on 
tomato tool surfaces and paUbily ori wafnhyautuli root surface^ 
In ufro sIikIic* showed that the cMnifiuv ol pcioxidase to polytn 
en/t phenols \aried wub phenolic compound l.S.A. 


95-9669 

Degradation of pheminllimu* and pyrene he inicro-orgunesms 
isolated from marine sediment and seawater. 

VV R l l I I I N I British ( ohunhia t mvcruix \ifuouvri) \ 1 
I 1 and R J Rf IMF R 

^ ten* c <>( the hniii t nv ir\mmi«ni 1994 156, No I 2* T 
Knirnat Ami BT C anada w as c ontarnmaled u ith BAH tu»m a Iih al 
aluminium smHict Mu ro organisms that were able lo degrade 
pheiunthicnr and pyrene were rsohird Irom both seawater and 
sediment samples collected bom Kihmai Arm using culture enneb 
ment in hniqurs No additional PAH induction was novrssaiv m the 
enrichment process, indicating ihu the BAH degrading strains had 
been previously exposed to the PAN onnp units I out strains were 
isolated from a seawater culture They were all Oram negative and 
rod shaped 1 wo were identified as Vfo/uiW/w o/Am/o«r and Ktirro 


monos hoioplankiis The other 2 belonged to the Comanwnas genus 
and htutrobacier genus, respectively There are 39 references. 

Canada 


95*9679 

Biological a He motives to chemical identification for (he eeo* 
toxicological assessment of industrial effluents: the RTG-2 in 

vitro cytotoxicity test. 

A C ASTANO tlsmuto C arlos III Madrid), M VEGA. T 
HLAMJl'1'2. and J V 1 A R A/ON A 

/ m tronmrntal To*uo!og\ and (’Vwr/n, 1994 13, No 10, 1607- 
1611 

A fish cell line RTG 2, was used in the development of an in-vitro 
cytology procedure lor examining toxic effects tri chemically frae- 
donated complex aqueous effluents The lest avoided the low yield 
constraints that high resolution chemical separation had for toxicity- 
based tests Ecotoxicologic al assessment was possible without iden 
uheahon of the chemical species involved The leM was used ro 
evaluate the performance of an .Aeronautics industry effluent treat 
mem plant and to establish a link between effluent discharge from a 
fish processing plant and uptake in fish and molluscs irt Ksteiro buv 
Spam Htc tests pmved that toxicological components trom the 
aeronautics effluent were eliminated successfully by the treatment 
process and that toxic chemuats Irom the fish processing effluent 
had at i urnufated in hsh and mollusc s in the Estcim bay without the 
nn d to identify the t hemicals Spain 

95-9671 

Extensive bulyltfn c ontumination in southwestern coastal Brit¬ 
ish ( nlumbia. C anada. 

( STI VN AR I <Instittiic* ol (Kean Sciences Sidncv, B ( ) and J 

\ J HIOMPSON 

Mnnru I’l'llutton liulietm I9<i4 28, No U) <>01 <4)6 
f ish shellfish or sediment samples Irom It) sites in south western 
Bnbsh C olurnbia were analysed lor butylon phcnyltin arid cytlo 
f»rx>ltm compounds No cvclohcxvlbn or phcnyltin compounds 
wne detected All coastal and l raver usei samples contained 
irihtiK Itin i f B f i usuallv wuh its metabolites but sediment samples 
bom another i trek did not IB7 Jibutyltin and monobuts Inn were 
all found m ,i heuthk sediment core Irom a deep sedimentary basm 
with a water depth ol 4"’"’ ni hut concentrations only decreased 
shghilv with coic depth Buisltin conuminalion was still wide 
spir.id despite rcsiiulions on the use of organotin anti fouling 
paints I here are 41 references C anada 

95-0672 

l se of i at brain sodium, p^vtassium- AI Pose assay to deter¬ 
mine effectiveness of biological treatment lo reduce loxidly of 
paper mill effluents. 

J S AR Al JO NTT Oil niversidade bcdcral do Rio dc Janeiro) 

A I MARTINS arulO I SANTANNA 
H.irrv Rvutin h 1994 38, No I 2 2SK<2584 
lhe toxicity ol bleached pulp and pape^r mill wastewaters was 
assessed by the degree ot inhibition of the en/vme sodium, potas 
sunn AIl'asc isolated from rat brain microsomal fraction The 
amount nt ademmne inptw^sphaic (All^) hydrolvscd to phosphate 
after 10 minutes m the presence of the effluent and enzyme was taken 
as a measures of inhibition This was considerable lor untreated 
elflucnt but wav reduced almost lo zero after wastewater treatment 
u ith the fungus hnelr i hn unp(*rtum Brazil 
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*S4*7J 

Mercury a ad aeteatam kpcatftattaa In macrophages nT ihr 
$Uipt4 cMpMa. SlemUk cocndeoalha 

VI NKiRO (Dtpartimenlo di Biomodiciru Spcnmrnukr IV.; i 
Journal of Marine Biological Association, I <W4, 74, No 4 *475 

t sing transmission electron microscopy ami X-ray microprobc 
mil vms mercury and selenium accumuianon in striped dolphin 
S tewlla (oeruleoalha. was shown as dense intracellular granules 
uxaied principally within the liver macrophages iKupflri irlhi 
f jramritt having 150 Angstrom spherical particles showcd ihe varuo 
r leciron diffraction pattern and X-ra\ spectrum as men urn selerudc 
The role of macrophages in mercuric selenitic granule prodiklion 
and storage is discussed Italy 


95-0*74 

Detection of butyltin compound residues in the blubber of ma* 
rine animals. 

H IWAT A (Lhime Univmtiy Matsuyama"* S TANAHI \ 
MlYA/AKl and R TATSl'KAVkA 
Warm* PoMumm Bulletin, 1994 20, No 10 MP 61 2 
Blubber samples from K speuev of marine mammals i aughi around 
J .pan or m the North Pacific Indian and Antarnu oceans wen 
malvscd for butsltin compounds (BIT) HT( wm* detected in all 
(he animals except a minkr whale from rhe Ant in la entan TV 
highest total corn crural ion ("'TO ng pci g wet weight - was lounj in 
s imless porpoise from the Scto inland mm lap«in C onicmrahons 
sea lower in those spec imens caughi in I he open sea than in those 
*mm coastal waters The finless porpoises had a lower proportion of 
hbutvltin *nd more mnnnhutylitn than hau* been reported m most 
' sh and shellfish species This auurnulahon pitinn mas N* due to 
dim spniln metabolic caput itv japan 


MMK»75 

liioconcentration of chlorpyrifm by the Ihree-tpined stickle* 
back under laboratory and field conditions. 

1 VV r>1 M F;R (DU) SVinaruJ Slating C entu for Integrated I and 
Sod and \X aler Research (S( Dl O) W.igmingero 
Uumospherr 1994 29, No 7 ISM |S7S 

I Ik 1 leasibihtv of prcdic ting the t one cntMlton of ihe organophospho 
ms insecticide chlorpvrifos in fish in outdoor mcvikosms using 
uptake and elimination rate ton stints determined in the laboratory 
was investigated Phree sptned sta klcbuck I iuntrnnif hi u< ultaua t 
were exposed to the insecticide rn the laboratory ami 1 outdoor 
ditches at exposure levcKol ft 2^ and 0 I hug per litre respectively 
Die lipid-hated bioconcentration factor and uptake and elimination 
Mte corftkiems were calculated Intake iml ciimmation wen dr 
scribed using a firsbordci one compartment kinetic mode) f hloi 
psntov concentrations (observed in sticklebacks were higher than 
those calvululrd using the laboratory derived data I irst ordei one 
compartment models derived from uptake and rlumrution rate 
v neffa rents for the prediction ot residues of c hlorpvnJos m suckle 
Kicks should be limited to concentrations far below the l ('SO There 
«rr 12 references Netherlands 


Response* of electric fish < family Murtnvrtdact to rhemiemt 
change* in water quality : VII. Heavy irnttlx. 

i Vk LIAMS i London l mversus Lglntm) A N KA\ and N S 
HANNA 

Lmironmrntui Tech ndogt W4 15, V> 10 969 97 K 
V arvmg i virnxmmioiH of i heavv mmU (cadmium etmiimum and 
copper* weir used to siudv die effects so the pedve rate of 2 limb 
species Utnaihmemm primr and Giutihtmemus kimnruiun) The 
response was in the form of a mtkiificjaion of the electric organ 
discharge actons and although the response pattern w »«• win able 
both species were sensitive to IBB 2U) ug cadmium per hire 5 0 up 
liexasalcnt and trisairni chromium pci hue and Mi ug to ** 1 mg 
i upper per litre Overall there is evidence that these fish an- beuMtive 
to hea> > metal pollution in watei and H is untie ipnicdthut tfvere yvmld 
tie lurther impnoemeuH \n sensiiiwis us a function of refinements 
m ilk elec ironic design of ihr mrrrnt system l K. 


95-0677 

l ptake and release klnetio of mewkiim-1A4 by niddflal) f( rims- 
v aiirurm) and caesium* IJ7 b\ rchra Bsb iHrtuhydamio 
retw i in controlled aquatic environment. 

A SRIV \S1A\ \ .Oiegon Stale l mvrrsiiv ( onalhs) s J 
Kl Dm O kl I HI R K I KK H ami H () Dl NN( HI A(, 

lounutl ot Htiihonnahiu uf .itui \m it nr ( h, wntn 1H2, 

\n I M6V 

[Tic mfluencc of the temperatuie and ionic conifkiwKon of ^ccpuik 
media on thr upiake and releuw kiurmsof radiomfivt caesium was 
investigated The uptake and release of caesium I U ti\ goldfish 
\( ohi\\tu\ uurnfu*\ and wirouiti I M tA /ebia lisli i/frrn /iishwic 
tt tti>\ were examined in . ontrolled latmi Hors condiuons In thr i icv< 
of // r<nv caesium .uctimulatior was strongly dependent on the 
fxilassuim ion concemration ot tfie medium while ihrie was only a 
we ik dependem e in the t asr of i 1 hr biologic a I hall lives 

of rhe isoropes irkotporaied ranged hunt IMoKOd and were a fleeted 
b\ the (em|k*ralure and mnu c oinpoMtion of (be aqutUK merlium 
IM 


95-067H 

KfTerls of pH on the bifKomenlrulinn of pvi enc in the iurval 
ruidgi, ( hironomm npanu\ 

l W 11 DIM m vei vital Basel 1 R NA(dI and ( t VV 
STi INBi KD 

Waur Rruurth IW 2H. \o I 2 25M >5S9 
B roc one eni ran on tit punt ton and biotr.mslorrrunon of carlxm M 
labelled pwcrie were studied at pH 4 6 and H m Kir lanaf stages of 
the i Inionnrmd midge < hitnnomu\ n/mnui under laboratory ion 
ditrom larvae wrrr expoverf to J 1 ug pyrene pn litrr m tiw 
btrtioiuentraiion and hintransh*matron expeiimcnis MerniwilKe' 
were exanunrd by thin layer ebromafography Pyrene rnovriy wav 
issrvsedby me isunng < arb**n 14 Biol one miration .md depuiation 
dala wro* fitted he I % omparltrteru and 2 i ompartment hmkIcIs 
respectively All prrneyM*y wen pH dependent dei leasing pH m 
sufjed in lower bunorneritiaiion and depuration lates and smaller 
biot one miration 1 -k tor v ITw comport menu ut tlu* kim-lu rviodelv 
wrre also smallci ai low pH Inuraced mm tn production m and 
wafers jirohablv penenned a ugnificard diffusion harnei which 
explained lhese observations SwfUerland 
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95-0679 

Accumulation of cadmium as*odaU*d wilh newage sludg* by a 
marine am phi pod mistacran. 

M b C APAKIS fI onilon * fmversily) and P S RAINBOW 
St irWi e of the Jotuf Lnumnment 1994 156, No 1 191 !98 
hxpcrtmenul work investigating the accumulation of siudgc*asvoa 
ared cadmium by ( orophtam \tdmt\un is described It au timutated 
labelled t adfruum tn proportion to the duration ol exposure and the 
cadmium concentration ol ibe sludge Ncwlv accumulated cadmium 
wav added to the existing cudmtum pKKly lo*wl without significant 
excretion ol any anginal body cadmium ( uduiator m rumulmed 
i adimum without sigmlit ant mortality ut com cntr.il tom higher than 
those documented for sewage contaminated British sediments (up to 
2b 7S ug added cadmium per g) The significance ol the results is 
disunited IcK- 

95-0680 

Involvement of metallothloiuln in cadmium accumulation and 
diminution in Ihe dam Kudiiapts decutxata. 

M J Bl HIANNO (Algarve University f\irnj M A P 
SLRAl IM ami M \ HI1A 

Itullrlin of f mihtnmenial ( oniamtnatior i and to\u o/ogv 1904 
No 4 ) DU1XZ 

I he involvement of metal lothionem synthesis in cadmium accumu 
lalnm and elimination in the bivalve Riuh tapes dtt u%\uia was inves 
ligated when the bivalve w is exposed to i suhkihd cadmium 
i oru erilr mon ilOOug per linu and io a mixiuic ol cadmium < 11H) 
ug per lilreJ cupper (SO ug per hire) and /uu tM) tig per litre j 
C udnmun contents ot clams were analysed alter 7 M) d exposuri 

( adrnmm uu teased in treated vlarns during 10 d exposure I he 
cadmium accumulation rale wus greatest in the digestive gland (S H 
ug |>er g d) followed b> (he gills (X u ug per g ill and the lemainmg 
tissues ( I 2 ug pei gel) The < one miration of tadmium in tht 
digestive gland exceeded dial in the gills bin only after 14 d ol 
exposure suewesting tfuit the cadmium in die gdls was nansported 
lothr digestive gland lor storage I he cadmium ac c uinulahon pattern 
of clams exposed lo cadmium plus copper and /iik was similar to 
that ol c lams exposed io c adimum unis I he final conceniiationsof 
cadmium in the tissues n! v lams excised to ihe mrlal mixture weie 
highei c xcept m the remaining tissues than (hose treated onh wilh 
cadmium During depur ilron cadmium loss was vtus slow Meta! 
lodiionem levels increased m tadnmim exposed clams and dc 
ut'asccl during depuration Portugal 

95-0681 

Minima linn of polvchlorinated diben/ofmaas ami flihen/o-p* 
dioxins from blue musM-l (Myidus rdults) and tissue distrihu- 
lion of 2A7dMHmhlorodibeiMO-p-dio\fn (2*1,7,H-1 U)D) 

II 111 k I Ol N (Norwegian Insinutc lor Watn Research Oslo) ) 

A HPROt k INC,l BRIO 1 ST N I KM 1/1 N and M 

Ol HMI 

(htmtnphttr Pm 29, No 7 1491 1499 

1 he uptake elimination and distribution ol polychlorinated 
diben/o p dioxins tfVDD) and (udschlonnated diben/otuians 
<K I Dl l in blue mussels i M\film niuh\) c x posed to contaminated 
sediment were studied Hit distribution pattern ol 2 T 1 S tetrachlo 
mdiften/o p dioxin (2 X 7 K F( !)[)> w is studied b> whole hodv 
autoradiographs Samples ot mussels exposed liuaihon 14 labelled 

2 x 7 g H 1>D were taken allei 14 and 21 d and hepatoparu rras 
gdls loot and mantle' were prepared lor ftt|u d s< innllation counting 
Autoradiogiams ol mussels at day T showed that the radioLihcMcd 
substance was principally present in the hepatopanucas with 


smaller amounts in the gdls and foot Tine concentration expressed 
as 2 1 7.HTL, tn die must*is exposed lo water from the contaminated 
sediment lank increased from t 61 pg per g to 124 6 pg per g during 
90 d lxvcIs of tetra and penuchlonmitcd congeners increased 
during the exposure period Some hex a- hepta , and pentathlon 
nated congeners reached a stead) state concentration after \S d 
Assuming first order kinetics. the half lives of selected 2 4.7.8-chlo- 
rosubstnuted PCDT7PCDD congener* were I8-58 d Norway 


95-IKdi2 

Organic halogen compounds, POX, in mussels from a dean 
lake and a pulp mill recipient. 

J PUJ 1NLN (Jocnsuu l ruvcrsityt M RDOkOLAINLN P 
MARK LA and J 1ASKINLN 
( hrmosphere 1994 29, No 7 i S1 S I S2h 

Mussels (AnodonUi imanna and Pi< udaruxlonui , ompltmaui) were 
uilleUcd from an untontaminated lake (Hoytiamcn lake) and some 
werr i mu baled in a lake receiving pulp mill effluent (Sairn^i lake) 
m I inland Ihe extradable organic halogen if OX) content of both 
spot ics was tie ter mined There was no vtatisticallv significant differ 
erne in ihe f OX residues on a lipid normalized basis between the 2 
species although tht residue of \ anatma was 14 ptu Lent higher 
than (hat of R t ompitmiUa 1 tie f OX umcentmtioo in 4 unatinu tn 
the unpolluted uid polluted lakes weic 690 and 2(W^ ug [X'r g of 
lipids respectively Ihe composition ot the \ OX in mussels re 
mjined laigelv undtfined wuh c hlonnated faitv acids contributing 
the ere nest c nnccntr ition of know n compoundc lasses Atmospherk 
deposition combined widi biogenic synthesis might he an additional 
source of I (>\ No ditlerence w is found tn POX content fviween 
male irul female mussels but mussels infected hy .i digenean parasite 
h id highei l OX concentrations than healths females Finland 


95*068.1 

Blouecumululion of chemical markers as a means for the field 
detection and senile at ion of or ga nophosphorus warfare 
agents. 

1 B 11 RR ARK) i \c w Oi U .ms l ni versus lai I K Del LON 
uni I \ PH l f R 

I m ironnit n(>il St tern t A 1994 2Ji, No II JS9^ 

1 H9 7 

Hit viabiluv of a deteuion and verification technique that used Ihc 
hr ickish wuP’i l I im Rtinnui < uruunu »s i bioucumulate)! of marker 
compfiunds associated with 2 chemical warlare agents (CWAi was 
studied I he ( W A were nerve agents \ X and (»B/Sann I wo trace 
components icientilied m both i lam hssuc and the standards ot V X 
and (i B wcieselec ted as m irkei compounds foi the hioacc umuJahon 
study Octhvl S ethvImethv IphosphonothiolatcMl LMPT ) derived 
irom\ X anddnsopropvl inethv Iplwnphonatc (f)IMPi derived from 
OH Sarin 1 he bioaccumulaiion of the marker compounds was meas 
uu\l using high resolution OC and high icsolulion (,< M s S 11 k 
v lain accumulated H MPT to an average level ot 2MX) ppb when 
exposed to a wain concentration ol 100 ppb ol hbMPI during the 
S week hio.Kcumulation studv The clams iKcumulatcd 27(K) ppb 
D1MP when exposed lo 100 ppb DIM!’ tor h d A bromomtormg 
approach lor the detection and venfuatum ol organophosphorus 
warlare agents was a viable alternative to conventional methods ot 
anils sis l .S.A. 
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Q fl MH 

\ixtifnuUtkin and subcdhtlar distribution of m*i*b t Cu, Ft, 
Mn, N and Za) In tlie Mediterranean mumci Mvftiii* *«/*>. 
provinciate during a field transplant experiment. 

f RBiOLl (UruvemHa di P»xa). and E ORLANIX) 

Manw Poilutum Bulletin, IW, 2», No 10. 59 2 m) 

Musvtk were transplanted trom a man nr farm to a haov metal 
polluted environment, and native mussels from both environments 
*we transferred to t depuration system The com enu adorn o! 
meub in the digestive glands and metal distribution m the subccilii 
..if rnations were measured Iron, manganese and lead were rapulh 
cumulated by mussels transplanted to the polluted emnxtnmrtu 
and were at steady state concentration within 2 w ceks No Mgmhtam 
m < umuianon of topper and /am. occurred Thete was a loss of 
manganese from depurating farm mussels m the lust 2 weeks hut 
mo other concentration changes Depurating mussels trimi the pot 
lured environment showed a fall in manganese concentration dm mg 
»lw fust week, then a further fall alter 2 months Iron miction w.o 
iKo rapid but lead concentrations remained high during the * month 
depuration period The distribution pattern was different lot eath 
i iement. but did nor \ ary with the source of flu* mussels or the season 
1 here are 49 references Italy 

95-06X5 

( ompai aLive study of two In vitro models (I.-929 fibroblasts 
nrul Tetrahvmena pyriform is tiL) for the evtotoxi cologic at 
evaluation of packaged water. 

M P SAl V ANT (Faculte dc Pharmacic. ( Icrmiml H-rrandi, D 
WPIN ) BOHATIER. C A (JROLIhRF and A VI YRf 
\ trru t of thr* lota! A nviwnment 1994 156, No 2 I 59 |b7 
fhe leaching o( chemicals from 2^4 water samples m glass polwi 
r vl chloride and polyethylene tercphi habile bottles w is investigated 
hv chemical analysts and m \itrn uoticologu ai bmjssjvs Water 
ample sere evaluated rvers t rmmlhs lor a maximum id 9i 
months Metals were measured h\ atomu absorption spectrn 
phoiomerrv vmvl chloride and ateialdehsdc bv gas chronutogia 
pM Itonolngua! determinations were made on ihe 1 929 
siab'ished c cII line of fibroblasts using sc * era) hioavsay s I c Ms w eu 
d o performed on the dynamic growth and cell proldriilion of 
h UiJntturmjp\nformi\ CiL Results were anal) sed bs non paramet 
rw 2 wav statistics The chemical analvses suggested that no unde 
trabje substances leached into the water However some samples 
dmwed toxicitv after )h months whatever the malposition of the 
bottle Statistical anal> sis failed to icveal a mathematical relation'dup 
net ween (\totnxii ellccts, the length of stoiage and the pickagmg 
1 heir arc M) references France 

954)6X6 

Ihe bloavai lability of copper In wastewater to Ismna minor 
with biological and electrochemical measures or complication 

J A BUCKIhT (Wasbmgton Imiverviv Seattle) 

Hnrrr Keieanh 1994 28, No 12 2457 2467 
f he relationship between complex alum and bitMvailabihlv of cnppi t 
w as studied bv growing duckweed Ismtui minor »n 0 45 urn-filtered 
domestic wastewater containing copper sulphate Six plants were 
grown in each solution at pH 7 and 25<" |oi 24 h in light thrn 
translrmcd to fresh solutions Duckweed samples were digested iri 
nitiic acid and u\ copper content analysed bv inductivedv coupled 
plasma atomic abwrption speurometrv uippertff) mn umcentra 
lion was measured in solution bv ton selective electrode ( opper 
vomplcxirip capacity was measured electrm hemic alls and 
biologically, in the Utter the estimate was made Irom the no observed 


effect 4onornirainm and those levels causing a 5 and 50 pet cent 
response in rbe organism Growth w m not inhibited until tonal copper 
exceeded0 ON-O 119 mg per Ime CoppebH) was detevn^hie when 
total copper was 0 4 mg per hue The re wav » significant relattoiwhip 
between copter buxotwrntiiiuori and total copper in wastewater 
Die re w as some indication that some complexes in the w astew atrt 
were NoavaiUbh m addition to coppmll) Coppci complex in# 
ahiiuv was measu rd as 0 2b 0 29 and 0077-0 121 mg per litrefrom 
non selecmr and hkdogual im-thnds respectieelv. tfae tMiet being 
2 I times mote sensitive There are 47 rrfereiWTs IjJSA. 

95-06X7 

HfuaccuniukaOon of rneub h\ \< enrtkxmm, Seimastrum and 
( hforelUt algiie 

f> HRAf)Y <Rhodes I’lmersits (irahamvtownt B t.FITWFJ h 
i K in M AN and l > D ROSi 
Hmer SA 1994 20, No * 21 * 2IH 

Hiree freshwater ilgal »*|XMes i Ssrnuifom^ SrUnaMium and 
i'hlorttLti accumulated uippcM{lf) icmltlli and chromiumiUl) c M 
ions trom solutions with appmximatciv 90 pet cent efftciemv (or 
initial metal i mu entrainin' var\mg bv almost 2 degrees of magm 
lode ( hi OflU* was the least cifnicnf accumulator of these cations 
hm m i umulated giraiei cpiantitu s of dn htornau ions than the other 
otgamsins t hronmmuIlD accumulation from unnerv effluent was 
nun I) les* than from the aitdiual solutions trathirig a maximum of 
only ^9fx*rctitl possibly due to binding compelilion with organics 
or the oxtdtiion of chromium in chromate Of (be mebiK studies a 
high c one enti alum of copped 111 vs as the most loxu South Africii 

954XiX« 

Intrinsicalh safe sainpier^ minimize risk of wewer rxplosion* 

( KIRKPAl'KK k (Monies lutetnalionaf I muted Manchester 

l k ) 

\\ ait t << Mm j or* <jh* fnfrtnnIUHuil 9, No 5 29 Mt 

Hw de'eloprnem of i sale pm table sampler lor hazardous M^wrr 
sampling is reported four a*pirate motois maintained individual 
fsiwrr iatmgs twlow safe* motma and 1(1 separate confiol ciuuits 
were i so I died fiom each oilno Other tomfionenis writ* irrtified 
inlnriMcalls sale (IS I nr were manufat lured In cimfmm tr» IS sjhm \ 

I it alimo t .S.A 

95-(XiH9 

Modelling mm cut ration variations in high -cm pud lx wrik: lm- 
plications for ground water sampling. 

I>1 (»(>SSM IN r NebMsI a I tin oln l ’mvnsiiy \ ) f AT I RS 

and T k /»fAN(i 

H HU r k< \<>Uti i \ Hullt tm 1994 .V 0 , No 4 bit/. 22 
1 tic limitation of water cjuaiils simplmg from tngti c apauty wells 
was < xammcd using a 'enu anal) trial pariah* traihmg model to 
invedigah thr effect of variahlr vc rtu ai tonfamination and ac|Uifer 
amwilrops on w irei sample c ornpovitjon over sliort pumping peri 
)kJs 1 he hypoihelual wtll used in the miHk*! was located m an 
uruonfmed illuvial at(uder with a shallow water table and conten 
tration gradients of mi rate nitrogen (iroimdwater coruatnmalion 
was unik*revtiniaffd bv samples from high caps** u> weds Die pro 
files ot concentration lone turves fm such wells were principally 
influent rd bv contaminant distribution and travrl time to the well 
and that welt design pumping rate and hydrogen logic til ptoprrlics 
influenced the magnitude of ibese curves 'Die sampling strategy for 
high c apacitv wells should use comenlradon curves based on w^rll 
char.w lenstir s rather than individual samples to give belter infrrpre 
i at ion of spal ia 11 nnlammant distnbuhon I '.S.A, 
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95-0699 

Flow Injection techniques for water monitoring. 

K N ANDREW (Plymouth University), N J BLUNDELL. D 
PRICE, and P i WDRSFOLD 
Analytical ( henmt/y, fl»4, 66, No IK, 9I6A-922A 
The feature* of flow-injection (FI) that made it so attractive for 
laboratory ami process analyst* ore highlighted and the way* in 
which them: charnuemtK * were applicable in monitoring natural and 
polluted waters are diftcujwed On-site automated R monitors were 
thought to provide near-continuous, reliable and low-cost data for 
assessing water quality One of the most promising new applications 
of f I was seen to be us use for front end sample treatment and 
delivery for spectroscopic detection (c g ICP MS) This review of 
El applic aborts includes process applications in the areas of chemical 
production, metal production, paper produc lion fish tanning, hydro 
ponu cultivation wastewater monitoring, water treatment monitor 
mg and biotechnology Environmental monitoring im tow) 
applications in freshwater, marine and groundwater situations in 
elude the analysis ol nitrate, nitrite, ammonia hydrogen peroxide 
cobalt, manganese silicate, copper, iron phosphate and sulphate 
There are 40 references U.K. 

95-969 I 

Why carry out decent rallied Internal monitoring for bacterio¬ 
logical quality In drinking water distribution system*? 

(. RIGAUDf Anjou Recherche) G KANDON I) CiATR ) l 
GAGNON, and M DUANG 

fan Indmiru* Nuiutme\ 1994, No 17b 54 57 (ini tench Eng 
lish summary) 

Iri parallel with the inspection and monitoring programme ol the 
Public Health Department, the ( ampagnie Gcnrrale des Lain hud 
set up its own system ol remote bacteriological monitoring ol drink 
mg water quality This was based on a network ol stiutcgicallv 
located analysers capable of performing large numbcis of bacterial 
•mays to determine the levels ol / \<hrruhut ro/r and facial coh 
lorms in the samples provided 1 ath ol these automated analysers 
covered a specific geographical area representing several dozen 
sampling poinis 1 he> could be* used by people with broad technic al 
capability ruthci than specialized technicians and did not require the 
services nt a lully equipped laboratory (or hac leriologual analyses 
1 he dala oblamed from then operation could f>c analv sod at a central 
processing station to determine am evidence of real time contami 
nation in a spec the part ot the nelwork and to develop possible 
uh relations between hat ter mlog teal quality, the hulraulic behaviour 
ol the nelwork and its sanation with lime U nglisli translation 145 
pounds sin ling valid tor 1995) 

Ranee 

95-9692 

A slntJntldan's view of the IGS..Primary Drinking Water 
Regulation on eollfurm contamination. 

M A IIAMU ION (Montana State University. Bozeman) 
l nvtnmmcnhil S< irrti r A In /mo/ogv. 1994 28, No I I 1K0K 
1KI I 

In I9K9 the l S LPA published new regulations lor monitnnng 
drinking water for total coldorrtu ontamination Under the new rules 
UK) ml samples were assayed Im mldorm presence If thes were 
pi event in a small proportion ol samples (usually 5 pci cent or less) 
the water system was m compliance .Statistical analyses ot the 
compliance criteria air presented TV regulations specified a com 
phante criterion in terms ol a maximal contaminant level, specify a 
protection reliability standard, define a compliance rule, and calcu¬ 


lated the false pass and false fad rate Statistical analysis of the 
compliance criterion shows that the false pass rate and/or the protec¬ 
tion reliability standard were higher than intended LULA. 


95-0693 

Sample filtration for on-line analytical determinations In sew¬ 
age treatment plants. 

W SCHl IL7 ( AT7-EVIJS. Sul/bach-Rcncnberg), and S 
KOHLER 

Gat Waster Ahnatter 1994 74, No 9 748-751 (in German, 
English summary) 

The reliable operation ot on line sensors lor a number of analytical 
parameters required a sample stream from which particles larger than 
1 urn were eliminated The methods currently employed for this arc 
based on the use of crossflow ultrafilindion and require a feed rate 
to the filter unit of up to 12 m7 per h. such a large rate ot flow causes 
ptoblcms im hiding high running costs and space requirements A 
more economical and compact system of sample pretreatment is 
described, termed pulsed crossflow micmfiltration A special tubular 
lest rig was devised which incorporated a tough capillary membrane 
capable ol withstanding the pulsating pressure, controlled by a 
spring loaded valve on the outlet Based on the successful results 
obtained using sample Rows drawn from different parts of the 
sewage treatment system, a prototype operating unit was con 
stunted and tested in various positions The feed rate of 100 litres 
per h allowed a very compact design, with built-in cleaning ports 
During a 6 week trial al a south German sewage works the filtrate 
flow obtained from the trickling filter effluent sucam was adequate 
lot the demands of an on line phosphate measuring instrument 7V 
intervals between cleaning were al least equal to and mostly grcatei 
than those for alternative commercial pretreatrnent systems (English 
translation 1 M) pounds sterling, valid for I995j Germany 


<> 5-9694 

Groundwater monitoring systems and groundwater quality In 
the Delmold administrative district (North Rhine-Westphalia). 

J GRABAU 

IVuiwrw iriu haft 1994 K4, No 9 468 476 tin German English 
summary I 

The opnation of groundwater quality monitoring systems tor rhe 
Mehnold region under the control ol the Mmdcn Water and Waste 
Disposal Office ol the provincial administration is reviewed and 
contrasted with the system of routine drinking water quality mom 
luring covering piped supplies and private wells, for the town ot 
Bielefeld In the case ol the regional network even the existence of 
relatively large numbers of observation wells (1700 lor the whole ot 
Ninth Rhine Westphalia) did not permit a thorough categorization 
ol groundwater resouaes throughout die area and in the absence of 
more information concerning groundwater flow the 462obscr\ anon 
sues surveyed merely constituted a senes ot point observations 
More detailed groundwater mapping was possible as a result o( 
sampling ami analysis from a network of 7(X) private wells in the 
viumtv ot Bielefeld and the results were subjected to a series ol 
statistical interpretations including values trom around 2(XX) 
groundwater observation wells V alurs could be amplified using the 
geostatistica) knging technique tor interpolation and contour maps 
or isolincs could be plotted for specific constituents such as nitrate 
to demonstrate the variability of groundwater composition in apace 
(English translation 170 pounds sterling, valid fot 1995) 

Germany 
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95-0695 

Kconomics of srrrnilftR for pesticides in ground water. 

t N aTARAJAN i North Can>bna-GreenxN*fo * nncrsio i and 

r rajaoopal 

M at* r Reuntri e.i Builftm. 1W 36, No 4 ^9 5HX 
TV l S A rm)niiored source water quality h> using a suite of 
organic cteterminaruk Pnontj/ing the organic compounds likely to 
,<«.ur m a catchment would reduce the vi/e oi the monitoring 
programme Sequential analysis and sample compost mg were used 
n the preparation of monitoring strategies tor a stair si zed operation 
nd the relative economics evaluated l/$mg this scheme to identity 
^murmruued sources amongst 4tHK) wells gave an analytical vom oi 
between 12.*>00 and 1,575 000 11 S dollars, dependent on the lr\el 
n! contamination The cost ot the conventional programme was 
^XXJ OOUU S dollars It was economic ally viable loumsidei a her 
uit.ve monitoring strategic* from the conventional approach to 
source monitoring Uii.A, 


95-06% 

Mobile venturi duct with a rectangular profile 

J I f HI R1 (FTH Centrum Zurich) and V. H HAf»l R 
fmi Hosier Ahwii'scr 1994, 74, No 9 761 "'bK tin German 
\ nglish summary ) 

Hit behaviour pI the so called mobile venturi dud tested under 
ihoratory conditions to obtain a senes ot curves relating the v in 
» des oi input (low rate charuirl width and ohstiiMion ratio I In 
ijov cable element consisted of a cylinder positioned vertically m a 
r * Lingular llumc so that a construe tmnoc c uried w ith tlow duet led 
i\ ing the walls ol the flume rather than along the untie ol the 
Sinned is m the case nf ihc standard tvpe ol venturi I hr svsteri 
uuhl lx u cd as a How measurement d< vk< b* drilling holes m the 
silo' Uv l v linder when the level ol water in the i v Under could W 
lie 1 to the How in the channel Ihc cylinder diamrUr should In 
lua n d) per cent and 60 per cent ol the width ol the channel Hit 
\ sdion cd the cylinder relative to the axis ol tlu channel w e ot 
< o«d ir\ importance bui the holes should be situ tied not moii than 
d goes iw iv from the axial direction Him was onlv modmu 
s c is-iiv it v to back up in the lailwatei /oru i f nglisli (i in si ttion J I < 
pou ids sterling valid for IWS) Switzerland 


95-0697 

V simple, inexpensive rain and canopy Ihroughfall colh*clor 

R GI Al BIG i USD A Forest Xcr\ n e Riverside ( drt » ind \ 

( d )MI / 

} urnui >f l n\ iwnmrnttil [)ualtt\ 1994 23, No S M01 IMP 
^U»A cost held collector for collecting rain md c inopv through! ill 
dimples (or volume and ion analyses is described The c ollrc tor w o 
uadi id wf ><hJ and plasm and remained covered until the r nn (vegan 
P r r anting the collection ol drv deposition dust and insect* I hi 
’rigger c (insisted of a weighted counter b danced c over (h ti was held 
in pi.ne by a piece cd water voluble paper \A ben the paper dissolved 
the < winter weight pulled the cover away from the udlcc tor opening 
idowini* ram to be collected Hie construction installation labor a 
t» »r\ studies and field trials of the collector are dcst nbed laboratory 
it'Ms showed that the collcctoi would trigger within live Him 0 17 into 
lepih of ram (95 per cent probability ) I’.S.A. 


95 - 06 % 

Infrared anidyxis cxiwl -effective with new detector; wm Drliter* 

B IM1 l IG tldaigerwerk AknengecclKc halt I oheci> 

Wofer <t Uaorvuart Jmemunoicj/ IW 9, No 5 19 441 
l Vvelopmen is rwoitrd cd an inflated i heroic til deuvtoi < ompming 
i low sol-. igr me a ink went sour, c m a fUrorpwof rm louut 4 long 
path measuring cdl md » split Nam pyroektim detector The 
instrument was umsmiu to unu vubstames turnuoned in the 4b 
verier at ovsgen was cencitoe provided unambiguous measure 
menic was u»h suhici \ 10 ageing ind was resistant to humidUv 
\ppln alums in petfoleum and waiei industries are bwllv imported 
Uermnnv 


95-0699 

Hie design urnl rexnirxh (MilrnliMl of mi artindnl vlrruni n\»- 
teni tor ihe investigation of nrn'rolnvertebiale water qualUv 
tolerances 

i ti I* \l MIRiRhadisl lustTMiv 4 uabamviow n > \\ S 
RO\MsM\ NS A Jl/l VS SKI and I* I SkO!\KK\ 

M ) 2H No 1 24" 25h 

\H*(km 1 sirniin ciivign alternative' ire imcwnl An artificial 
dit un vv>ic»n w n <ft cieiu d md built ji Rhodes l mveiutv 1o 
aevuratch drstrdx i tangc of hvtliaulu umdmons f tic dr sign 
i nnsult ration* Mnniuic and nmiponeut oi the large 1 channel 
vvden m distnbiNi Snull ^ ak* modi Is lot use in live tabulator v 
or in (ht lirld wntMonvfrtutui on a iauwa\ design 1 he aitifui.il 
sirram labniainiy provided I low mg wain uu ih ulaimg %v VU ills loi 
hixu iivle (uu.miI mdigrnous rivt mu mpanisnis In addition to water 
1111 this re c# ik h tlx wsum mu Id Ih umJ Ini invcsiigatmg the 
hvdimlu jm li ’em < s o! sin unan' inisms 1 lieu m 49ieh rimes 
South Africa 


9 A.0701) 

I he drop-puller n method as a poirntlul sum-of-paruiTielen» In 
dicalor of water ijuulify I A pilot Mindy In drtnklng-wwlei 
prodiu lion 

M M M \riHIISr N ikl\ Ml 1 l> vanMANSVfl 1 and H A 
M di Kkl IH 

Hftl 1994 27, 644 <>1" mdrajOHnOmih I nglish sum 

m if \ p M U 

A mrifio*! ol s h u h I ti/i'tg i u iti t k i mdmp in th< patti rn m nfe by 
i h \ nt u I ilhru mu i h 1 i nuihnrd VS in r\ ho mg ddlrn ul 
i U ir *( l< n 6c s id* gr< * i»f i mil umn Hum or pimiv j w ill exhibit dit 
(eit m di go es <»f hv< Imre nr ulivitv in f hr p t\u m jorirn d by drops 
ul them A method Ir*i obt jirung sm li a pattern is outlined about 10 
bops ol dtsolkd w Ur* ur h d ontn |S in dish m opiu alls c leaf 
lKUtom of N cm diameu ? A sample n( the w ncr rmxu) with 
phe eruu to j Ir w I of ! 1 p< i ( enJ by volume 4 mil a drop of it dlnwed 
in f til Horn a \t mdard hr iphi ul Ml ( in into the ibsh Ihc* pattern ol 
us spreading Jormrd ilti r a si mdaid intr ival ol V secootk is photo 
praphrd loan hr low ihr dash Ptiotographs of waters taken from 
liffmni fiails of thr Amsterdam w Her supply svciein tdtvfillrd lip 
water j spring somet and a water imiiMcliafek (xdorc «hme iniet 
turn i arc included < laigh sh lianclation 195 pounds sterling vahdfoi 
) 90S i Nefbertufidx 
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*5-0701 

Fait neutron activation arutlyai* of Ngn-Khu iCtarim magur) 
frnh-water fish. 

M D I Yangon I Jmvmitv Myanmar), aud ( THAN 
Journal of Radioaruilvtu al arut Nu( tear Ckenu ur\ Lrtten I 994 
108* No 1,9 H 

Sodium, phosphorus. poraasiutn. calcium chlorine* iron ami magne* 
sium in the freshwater lixh ( Uirtm maffur were determined usm# 
fast neutron activation analysis an established method for the deter 
ruination ol minerals in food Edible and non edible pontons ol (he 
hsh were analysed after reduction of samples u> dry ash The 
technique adopted used 14 MeV neutrons from a Kaman A 710 
neutron generator fhe irradiation time was 10 minutes The ton 
secutive mock was used and counting was done sequentially Fhe 
dual aluminium foils technique was used lot neution flux monitor 
mg 'Die rrsiills were in general agreement with those from atomic 
absorption spectrometry International 

*5-0702 

Hydrochloric add. 

I III ELMANS (Solvay Benelux sa Bruxelles) X VAN 
KFSTI RFN and V SMUTS 
1 nhwu dr I f au 19*4 47, No 570 1 7 tin French) 

1 he physical and chemical properties ol hydrochloric at id and the 
pret autinris It* Fxr observed when transmuting storing and tr*mslcr 
ring it lit the point of use .ire reviewed inr ludmg a summary ut 
remedial measuies to be applied in the event nt .in accident Methods 
of analysis, determination <>f impiiniies and the toxicological prop 
cities ol hydrochlotu aud in particular its effects lollowing inhala 
lion contact with skin and eves and accidental injection aie also 
outlined (Fngltsh translation 1K5 pounds sterling valid loi I**5| 
Belgium 

*5-070.1 
Sulphuric m id. 

Cl EKfX Q (Metallurgy Hoboken Ovrrpeli S A Bruxelles) I* 
SMt I IS and R IIESSON 

Tribune dt l tan 1994 47, No 570 It) I5(mireiuhi 
I he physical and chemical properties nt sulphuric aud and its 
beltav loin in contac t w ilh a variety ol materials aie outlined lollowed 
by a specification and list ol possible uses tor the technic illy pure 
product Methods ot transporting and storing the acid and the pre 
t aulions to f>c taken at atl stages ate desc rthed ttu hiding emergency 
measures tollowmg direct contact with the liquid Methods ol analy 
ses and for determination of impimlies m panic ulai metals me lud 
mg mercury and atsemc ate briefly iiuluatcd and a boot summary 
ol its toxicological effects is iih hided ilnghsh tr mslatinn ,770 
pounds sterling valid hu 19*5) Belgium 

*5-0704 

(hlnrinv, 

M FRANCOIS (SOI \ AY Benelux S \ Bruxelles) and \ \ \\ 
M ST 1 RLN 

hthuru dr l fan 1904 47, No 570 lb 70 on I remh) 
the properties of thimine m the liquid and gaseous forms arc 
outlined with a description ol Us application to the treatment and 
chsmleition ol water and effluents [he manner m which it is 
supplied the precautions to be observed in storing and lunslcrimp 
it, and lirvt aid treatmem tollowmg in au idem arc summarized and 
methods of dctmnination are also desenhed Its acute and chrome 
toxic rf frets are also discussed and a doseA espouse diagram showing 
the levels at whu h various symptoms occur on exposure tot mcreas 


mg lengths ot time is included (English translation 185 pounds 
sterling, valid tor 1995) Belgium 

95-0705 

Sodium chlorite. 

Y DENUTTE (St >1 VAV inicrox xa Bruxelles), and X VAN 
KESTEREN 

Tribune Jr I huu 1994 47, No 570 21-25 fin French) 

The physical and ehcmic ul properties of sodium chlorite, its method 
ol manufacture and commercially available forms are outlined, 
followed by an account of us utilization in the treatment ot potable 
supplies both for oxidation ot trace organic contaminants and the 
disinfection of treated water The methods of transport and precau¬ 
tions to be observed in storing and handling sodium chlonte solutions 
are reviewed, together with the remedial measures required in an 
emergency I inally methods of analysis and identification are sum 
mdn/cd and us physiological effects staled (English translation 185 
pounds sterling valid for 1**5) Belgium 

95-0706 

Ammonium chloride. 

V SMI FT 5 (Tessendcrln C’hemie s a ) 

Tribune Jr l f au. 19*4, 47, No 570, 2b 2* (in French) 

I he properties methods of manulacTuie and commercially available 
bums ot ammonium chloride arc* summarized together with a 
review of its application and methods ot storage and handling prior 
to use in connection with disinfection ol irrutcd waters using 
ihlorammes prepared bom chlorine and ammonium chloride The 
various standard methods of analysis and the determination ol me 
talla impurities are enumerated and a summary ol physiological 
el fee is associated with skin conLu l ingestion or inhalation i\ given 
(F nphsh translation 150 pounds sterling valid lor 1995) Belgium 

95-0707 

Ferric chloride, 40 per cent solution. 

\ VAN KI STFRi N (SOI V AY Benelux SA Bmxcllcsi md P 

smi f rs 

Inhunt tit i f au 1*94 47, No 5t() 11 4 I (inf remh' 

I he physical and chemical pmpertiesol the commm tally available 
417 per cent feme chloride solution arc reviewed including Us 
tendency to undergo hydrolysis with the torrnation of molecular 
polymcis and its function as acoaguiantor a Mott ulaling aeent 'Die 
naiine ol the chemical impurities methods lor then determination 
.md estimating ol the proportions of feme and ferrous chloride m the 
solution uc clc scribed jnd the mode of utilization of the product foi 
tiealing |>otahle supplies is outlined Applications me hide the clmn 
nation of collmd.il particles responsible for turbichlv coagulation ol 
phosphates, and reductions m the level of COD and some heavy 
metals Methods ot transport and handling precautions to be ob 
served and toxicological propcitics towards \annus organisms are 
summan/cd tl nghsh translation 440 pounds sterling valid lor 
1995) Belgium 

95-0708 

Sodium hydroxide. 

M P SMEl TS (Tessenderlo (‘hemic S A ) and X V AN 
KtSTERFN 

tribune Jr I / au 1**4 47, No 570 44-50 (in French) 
l*he physical and chemical properties of sodium hydroxide (caustic 
soda) its nunufacture behaviour in solution and the nature of ehemi 
cal impurities present in commercially available forms are reviewed 
together with a description ot Us application m the treatment of 
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poutbte* wppbe* The methods of transport and H^undlsn^ including 
prtcawuom to he taken to prevent injury, axe coo^utncd and the 
methods of analysts and delermmation of foreign matter hilicjic 
mercury calcium and magnesium} art outlined Values for 
MV t t oml tonicity m rabbits are listed (English translation 2*b 
pounds sterling valid for 1995) Belgium 

954>7&9 

sodium hypodlktrft** 

p SMHTTS nesscnderlo Chcmie S A Bruxelles) A 
IKANCOIS and X VAN KESTEREN 
rnbmr de l Eau IW4. 47, No V7<] 5|-56 (in french) 
rHe properties of sodium hypochlorite and Ms commercially avail 
iMe forms are outlined and its use ax a disinfectant in the preparation 
and divinhuuon of drinking water ts described The methods ol 
storage anti transport and the precautions to tv* observed air Minim i 
r^cd and a res iow ot analytical methods for the determination ol the 
product in particular its chlorine content and some possible irnpu 
nnes ant reviewed A brief summary ol its toxicological properties 
with respect to rrun and animals and also acjuatic organisms ts 
ok hided 11 nglish translation 280 pounds sterling valid lot IWSi 
Belgium 

95*0710 

Hvdrogen peroxide. 

y DF Nl TIE f SOI V AY Interox sa Bruxelles) and X VAX 
MSHRtN 

Jnhunf tie / tuu 1994 47, No 57(1 57 hi ( in Erenchl 
I he phv 'lull and chemical properties ut hydrogen pci muck and tin 
'lirnii m which it is supplied coinmerualh are described followed 
> v in ui ounl of the precautions to lx» observed dining storage and 
* ndhnu with details of the materials vvnh which it may be allowed 
ornr ,nlo contact without hamilul effects It must In Kepi ass .in 
t mi u { busltblc materials and inflammable organic compound v 
Mi hods of analvsis lor die product .ire described including 
iiOiiiKdu method and 2 1 1 1 11 meUic procedures one ol which is 
1 t t necl for use with bleaching solutions containing small imotmis 
'oleum, matter (F nglish translation I 65 pounds sir? ling valid lor 
'95 Belgium 

VMH1 

H\d rated lime - LUCK Al - E H63 (ALPHA 63). 

f nhn/u df l fan 1994 47, No 5 70 62 63 (m \ rench) 

1 he properties of this Inrm of hydrated lime which consists ol a (im 
vshik powder produced bv controlled soaking of quicklime art 
demhed loliowed bv a review of Ms possible applications in 
connection with the treatment of water and effluents Me Muds ol 
utilization eilher directlv m powder form or as a suspension m water 
milk of lime) arc considered together with precautions to be oh 
served during storage and handling of the product and fust aid 
tn aiincm to be given in an emergent\ safety mcasuics sue h as tb< 
wearing of protective clothing and spectacles should be streriunuxlv 
insisted on iLnghsh translation HO pounds sterling valid for 1995* 
Belgium 

95.0712 

Hydrated lime * LHOC'AL - EH9© (ECLAT f. 

Inburu* d« l tMu, 1994 47, No 570. 64 65 (m 1 rcnchi 
The properties of this form of hydrated lime are reviewed It is 
slightly coarser in texture and of a lower grade ol purity than thf 
alternative form <T^H63l but in other respects exhibits gcnriallv 
\ inmfar properties and possible uses m connection wiih the treatment 


of water and effluents Pleuiuttons to he taken m handling the 
minerui and firw aid medium applicable (following m'fcfcntAl 
exposure u» it are outlined (English lumDnon HO pounds mcrlmg 
valid for I99M Belgium 


95-0713 

Milled qukkiinw LHOC4L - K09U (type EE ». 

Irthunr dr /t uu 1994 47, No 5^(1 06 6? (in I remit) 

The nature ami properties ot ihn form ot quicklime pr mimed bv 
s mmg of, balk ai 9<KK followed bv melting to give j product with 
l) H pci erm passing U 090 mm aie dewubed It* Mppln ation «n Mir 
treatment of water and diluents methods ot use and precautions 
neurvsarv m storing and handling the piudutt are revicwed It muM 
be excluded from lomati with jih and carbon dioxide if M is to retain 
us original properties and ccrnuid with aluminium mini be a vended 
ii nchsh translation HO (sounds staling valid for 1995 > llrtgiufn 


95-0714 

Reads In use milk u( time * IOK A( AL 

Inhati iit t l tin 1994 47, No 5 “hi 6H 69 <m Etenchl 
The mum mJ properties of fins form of aqueous suspension of 
hvdraudlrtw art ic viewed Vi has a solids content of 9) pa tent of 
wfmh 96 (, pci cent consists of t iK mm hydroxide and is supfihed 
irads h>i toe ,o a coagulant oi neuuah/iug igeni m a wide range ol 
wain and t Mlueni treatment pros esses Ihecaunons to fr ofwervrd 
w hen storing or handling the prod m t air i nit lined (I nglish tiansla 
Ijon w, n pmnds 'It iImg valid 1 to 1905) Bilghim 


954)715 

LteeiriK hemic ui delrrmitiatlon nl tow levels of rrxldmd ihlo- 
rine dioxide in tup water 

F («)l I NH | it ruversiu drBrcfagm (koderiiale FTiesii ( 

fill OI>n and ( MADM 

An<il\ti(h ( hi mu (J At la 1991 295, No I '2 H5 9) 

In mans w iter ire.iimrnt pi mis rrsiduil chlorine dioxide could noi 
tv rc liahly drtermmed at U\iKf>rlowit l mg per hvrt using t <mvc n 
lumal me Mevl* Thus an rlri ink fiemu al method is dew ribed tor (hr 
simple and stlrciist d< tt nnmaiion of c hlonm ilioxidr at IrvtK 
FvMwcen 2 50 ug i>cr litre lire re u turn ix’tween 1 2 dihydmxytui 
thrat|umnni t sulplumu ac id 11 > A 5A) and chlorine dioxide in phos 
pfiak buffer was sludud both spec trophofomelru all) and 
c ItclriK Fiemu ally In aqueous phospFi r ite buffet tpH 6 H) DAXA 
exhibit! d 2 wives on vitreous carbon an oxidation wavi and a 
redu( non w ivr ITvr total divapjK .iraricr of iht oxid.ition wave (0 42 
V i was obtained for a chlorine dioxiiit/f>ASA molar ratio of 4 but 
with tin rlruruchr rim a I method am'w oxidation wav c ajipraiedat 
a more jvvsitivc potential I his was attributed to thluiilc formation 
IDF A was .Khlcd to eliminate interferences from fbr forruaiion of u 
complex fx'twcencopprr and F>ASA Die mc.ivureincntx were made 
after a prn oncentiaticm step in wlm Fi the solution was stirred for 90 
vtvnrkh at a fMitenlial of minus 0 ^ V Hie profioved method was 
applied lo the determination of chloime dioxide in lap water MiuJ 
compared with the direct A A diethyl p phcnvicnedianunc (DRDj 
spfcifophoiomrtrn mcthiKl and the udective indirect Oiioropheruii 
Re*d «( PR } spec irnphoiometric method Hk* detection limit for chin 
rirK* dioxide was 2 ug jxo litre, belter than that of dwr cpcclro 
pholomrtnc DIM) method r 20 ug per litre) tniftrc 
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95-0716 

Determination of sulphur by tin, aluminium and Indium motto- 
itulpbkfe molecular absorption spectrometry using sharp line 
Irradiation sources. 

P PARVINPN Mhdu IJmmsitvj, and I H 1 LAM NFS 
Anat\UuiChimuaA<ta IW 2V5, Nio (/2 205 210 
Methods tor die determination of sulphur bv mulesuUr absorption 
using sharp line irradiation sourt es (hollow lathodc lamps ot differ 
eni elements) were both sensitive and accurate Sulphur was deter 
mined via the molecular absorption of aluminium indium and tin 
sulphides \ hr best result was obtained when sulphur was measured 
as tin sulphide by the tungsten line (tungsten hollow cathode lamp) 
at 271 5 nm or as indium sulphide hv (lie platinum line (platinum 
hollow cathode lamp) at 24W»7 nm Interference studies on the 
determination of sulphur m solutions i ontaimng HH) mg sulphur pci 
litre and 1 g mlerfcrent per litre showed that the strongest mterler 
eru.es were* caused by barium and manganese (sulphur found w av 4 ( ) 
mg |>er litre) The detection tirnii when measuring sulphur as tin 
odptude was I mg per lilic and as milium sulphide was 2 5 rng per 
hue Hie methods were lesied lor the determination of sulphur in 
some organic compounds and m rain wain samples Finland 

95-0717 

( uthodic stripping polenliomclrk determination id selenium 
In biological and environmental materials. 

S K ADPI Oil' ( Western Sydney I'nivcrsiiv Kingswooil 
NSW| ami 1 M UlHNC, 
hioMiur ( hmuaAiUi 1994 296, No ! 69 7h 
(\tlhodk stripping potenhometry M SP) with a pl.tssv carbon mei 
uir> him electrode UJ( MH ) was used lor the trace level determi 
nation ol selenium in environmental and biologic a I samples Optimal 
conditions included hycliochlonc acid M Mi as supporting elec.no 
Ivtc an electrolysis potential of minus MKj m\ versus a satur ited 
i alomel irleretur electrode (S( I ) .i constant reduction current ol 
minus 2u uA and the decomposition ol (lie samples h> div ashing 
w uh magtievmm miiaie I he *c lemum di tection limit was 0 S ug per 
litre with an elec unlysis time ol S minutes or (104 ug pel litre with 
h() minutes deposilion i RSO w as f> per c cut) I lu suppre ssion ol the 
sek muni |\ ak caused hv mtcilercnts mk h as lead l upper cadmium 
/iih cet\ltiimelfivlaminonmin hionmli M IMAB) lauivl pyndium 
chlondc il P( ) huus I sodium dodixvl lx*n/ene (l AS) and lnlon 
X I(Kl was overcome b> the use ol standard additions method and 
■tDV irradiation pun cduie ilemoval o( oigarms) I'V irradiation o( 
the digested environmental and biological materials reduced tin* 
rrqutud dry ashing (H nod to I li and impioved the sensitivitv md 
ac k ur.it \ ol the method I he method w as ipplied to the dc It munahon 
ol selenium in several standard relerence rnalciials I \! \/Monaco 
M\ A 7 (fisli tissue 1 I Al A HN (hoise kidney ^ and I Al AllMumsul 
human diet) With! V pretie itruent ol samples rc mils were m good 
agreement with cernhed sallies Australia 

95*0718 

IVtermirmtion of selenium! IV i mul selenium! VI ) in natural 
water .samples hv neutron activation analysis after chemical 
pre-col lection. 

V SAKAI (Danin Institute ot Fcchuologv Nagov.0 K 
IOMDRA and K OlfSMIIA 

Journal of Radio* mahtu al ami Mtu Irw ( hrnu\^r^ I slit t v 1994 
IH7, No b 441*45(1 

SdcniumtlV) and sclrmumfVD were determined m natural river and 
sea water samples by pi ec once m rat ion ol selenrum on activated 
carbon prtoi to neutron activation amdvMs (N A A) N AA employed 


the short-lived selenium-77 isotope Selenium! IV) was adsorbed as 
us sclemumf!V)/bismuthioi*II complex on activated carbon Sele 
mum(Vl) was reduced to selenium! IV) using concentrated hydro 
chloric acid i4 Mi and hydroxy famine hydrochkmde 17 5 g per litre) 
at a temperature of 99C Thus vclemum(lV) was measured before 
and after reduction of selenium!VI) The difference between the 2 
readings equated to the selenium!VI) concentration SeleniumtIVi 
and selenium^ VI) were determined at lev els be low J ug per hire using 
this method Irate amounts of both were found in Japanese river 
sea and groundwaters Japan 


954)719 

Flow injection reagent introduction by supported liquid and 
Nation membranes: determination of photsphate. 

S I OIA1 k rMassachusetts tdiversity Amhersi) and J f 
TYSON 

Jalatua 1W 41, No 10 ) 797 1 K05 

Hie introduction of the 1 reagents required lor the determination of 
phosphate bv the Hctcrnpoly Blue mcthcxJ wav accomplished using 
membrane reactors the use of membranes eliminated the need lor 
confluence points m die design ol flow injection manifolds Ihe 
cited ol this was to increase the sensitivitv of die manifold b\ 
providing a sufficient excess ol icagcnt for the reaction without 
diluting the sample Nation and Accurcl (a muroporous 
polypropylene) were the most suitable membranes lor this upphea 
non ( alibration was Imeai and a detection limit of 12 ppb ol 
phosphate w as ac lueved There are 47 relerenc es l .S A. 


95-0720 

De termination of trace elements in small water samples by to¬ 
tal reflexion \-rav fluorescence (TXRF) and b> neutron acti¬ 
vation analysis (N A A) 

K H Ml SI R (IechniM.be Hochschule Darmstadt) M 
H VKOWSKI and P HOITMANN 

f rt u nia\ Journal (tf Anahth al Chrmistrs, 1994 350, No 1 MS 
! 

Die applicabilnv of total reflection X rav lluorescence (TXRF) and 
neutron ac ti\ anon .malvsis i N AA) ice hmqucs for the analysis ol verv 
srriiill volumes ol aqueous solution (I 10 uh was investigated and 
the results are compared Sodium magnesium potassium calcium, 
manganese non cobalt and copper were selected as representative 
elements in atmospheric samples (one rain droplet) Sodium and 
magnesium at levels of l(> ng or less could not he determined by 
cither TXRI or \AA Potassium was determined by TXRP in 
amounts above 2 5 ng but could mils he determined by NAA at 10 
ng or greater Calcium could lx* determined by TXRF above 30 pg 
but not by N A A Manganese, iron, cobalt and copper were delectable 
b\ TXKf at 5 S 5 and 2 pg respectively Manganese and cobalt 
could be determined by NAA in amounts of 1 ng provided samples 
were measured shortly alter the end ol irradiation TXRF had dear 
advantages over instrumental NAA lor all the metals tested 
( Germany 
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95^721 

\pplkatkMi nf the Tagv chi experimental design to the opttani- 
ntioa at • pboto-osidation procedure for trace metal analysis 
in freshw»*er. 

M VEt)A (Valladolid University) R PARDO t BARRADO 
Vi A de la FUhNTE, and J L del VALLfc 
* rrtfmm Journal vf Anaivticul Ourmutn . ! 944 350, No 1 |W 
jl 44 

The figuchi experimental design (also called parameter design i w av 
applied to the optimization of a photoivtic decomposition procedure 
lor dissolved organic matter (DOM) in river waters to determine 
um.cs uf wnc, cadmium lead and copper hound to IX)M as men 
sprues by differential pulse anodic stripping voltammetry 
i DP AS V) hour control (actors at 1 levels were investigated Thu* 
wax exposure time to UV irradiation pH of the sample hydrogen 
peroxide concentration and mineral acid added Design matrices 
vailed orthogonal arrays were used to differentiate control lauors 
from uncontrollable factors Thus the phouxligcslor pcrfoinumce 
vcas optimized Optimal response (insensitive to variations nt fXTM 
umcentration) was found when samples acidified ai pH 2 with 
sulphuric aud were irradiated lor 70 minutes in the picseme ot 12 * 
mmol hydrogen peroxide per lure The proposed procedure was 
more precise, accurate and last than the wet digestion me thin) and 
seas successfully applied to speuaiion studies of cadmium copper 
lead and /me by DPASV m Pisuerga river samples Spain 

9M>722 

Ion chromatographic determination of alkali and alkaline 
larth metab In mineral waters. 

\ tiKOS 1 1 jublj.ina l'mversit>) and B DORI NC 
i hrtHtuaoqraphui 1994 19, No 7/8 448 452 
\ v ition ruhange column lonPac ( SI2 was used for (he rapid 
mufluneous suppressed ion chromatographic determination of al 
k ill met d alkaline earth rnctals and ammonium m highls mineral 
id wattrs The lonPai C SI2 column offered several advantage 
ner pn-v jous cation exi hangers inc luding a shorter run nme higher 
ipauts better sodium ammonium selectivity and heller ammo 
’mini potassium selectivity In lonPac ( S12 the sulphonu. function 
intv had been replaced by a carboxylic functionality which enabled 
the use of low ionic strength eluents I he introduction of methane 
sulphonic aud as an eluent enabled thr use of a self regenerating 
s oppressor which excluded the need lor the regenerant teirahuty lam 
moniunt hydroxide thus reducing costs A DIONK X londuciimclnc 
Ictcxtor II (C MD) was used The relative standard deviations fRSDj 
i ’ retention limes for lithium sodium potassium ammonium mag 
n< sium calcium and strontium were below 0 7 per cent and the RSI) 
of peak height/area measurements were below 5 per cent Six natural 
mineral waters were selected for method evaluation Sample fire 
treatment included degassing dilution and neutralization of hydro 
cm varbonatc with hydrochloric acid All relationships between pc ak 
arcWhcighl and concentrations were linear and there was no evi 
dence of matrix effects on the slope of regression lines Slovenia 

95-0723 

Weary metals in sludge from the sewage treatment plant of 
Rio dr Janeiro. 

T iJkNEFNBACH (Univcmdadc Federal do Rio dc Janeiro) Vv 
PFEIFER l R FREIRE M SARPA and S PAIM 
tnvmmmental TecWogy 1994 15, No It) 997 1000 
Specimens from the Penha urban sewage treatment plant were col 
leeted and analysed for cadmium, zinc, copper lead and nickel using 
atomic absorption spectrometry after sludge digestion with 4N nitric 


acid These heavy metal coincwrauons ww? withmEuntpran level* 
wuh the exception of lead and nickel which exceeded median ESA 
kv ch of Mki mg and SO mg per kg respectively, Although they wtnt 
within tfic range of European Erunn and ESA lecommcndrd 
standards A feaiurr of marine sod* in Rio tie Janeiro is (hen high 
natural salt content so that salination monitoring mav be required lo 
avoid sludge salination m cases where vers high sludge uhk entrw 
nons are added to thr sods Rrttril 

95-0724 

Sy ntheab nf a chelating pnhrmrv matrix by inimohUiilne 
Alizarin Red-5 on AtnberUie XAD-2 and Ua application to the 
preccHKrntration of IraddE, mdiniuait(II). tinctlf) and 
nkkeitll). 

R SAXLNA (Indian Institute o! Technology New Delhi) A K 
SINGH and S S SAMB1 

4no/vmu C human A, fu 1994 295, No 1 0 199 2(M 
The ssmbesis ol Alizarin Red S loaded Amherine XM) ? vu 
covalent linkage of the Alizarin Red S with the hru/eiic nng of tbr 
polymei Arobrihic XAD 7 thmugh a du/o group is repotted The 
sorptioiuharauemlic s of the rrvulum v heMmg polyrnei mauis ami 
its upplnation to the preiom.nutation ol /mull) cadmiuinflll 
mckelill) and ieadtU) pom to then deleirnutation bv fbimr atomic 
atmiiplion sfvctiomrlrv if AASf are also cjlrschbed The newlv 
synthesized resin was ^haraitcri/cd bv tiementai umdnes thermo 
gtuvimemc analssis uiuf irtfia nxi and rrlkxtame spectroscopy F(»r 
die quantitative sorption and recovers of »uh vadntiutn nickel and 
l< uf the optima! pH and eluents were pH ^ b and 4 M hydro* hlom 
aud or I M nitrn a« id (/iik i pH S 6 and 4 M mirk aud tuidmium) 
pH t 4 and 4 M hydiiKhlorit aud oi ? M nitric aud (mckrt) and 
jill 6 and T 4 M nitric .icid l lead} Die icsin sorptioncap»u (ties weir 
^ 11 t/inu 174(uidmium) M9 tmckH) <md MRi flrad) ug per g of 
resin lolerarue limits of MKtuirn fltiornk* sml i u nu hi or ide smlturn 
sulphate sodium phosphite and sodium nil rate on the sorphori <d 
these metal ions arr icporied Sodium nitrate imnlercd m the sorp 
non ol all the metal ions exiept Iradtll) f he preuim entration factoi 
was 40 for dl 4 metals and ihr town hinit of precontmiration was 
0 01 mg per dmT fhi visions tRSl>) were in Ok* range UK) pci 
c cm Phis i be l at mg pnlvmer resm w is used lor Oic dclermiruilrori ol 
zim cadmium nuke! and lejd m well water samples KvmHui 

95-0725 

Kinetic studies of metal speciiiUon using ( helex latlon ex- 
chMiige resin: application to cadmium, nipper, and lend speda* 
lion in riser water and vnow. 

( I (HAKKABARHd arleton I ! mversus Ottawa Ont ) Y 
M DC ORK.OIRf M H BACK and W H SC HR(M DIJi 
/ n\iranmentiil S< i*n< t & la hru*lo%s 1994 2H, No 11 I9S 1 
1967 

fbr kinrlus of cadmiumdD uippertll) and frndfll} speuatnin in 
river surface water arid snow samples wrrr measured using the 
C belcx batch technique and mtxfcl solutions tomaunng tire rnetai 
ions and the roinplexants f DTA nitiilotn.uetu mid <bT!A) and 
fulvic aud f*hr metal ions were measured by inductively coupled 
plasma mass epeurornetrv Rates of metal uptake were analysed by 
die iterative dcronvolutiiNi method In the presence of rxttss EI7PA 
or NT A the metaK formed slowly divsrx rating complexes In the 
prrsrncr of fulvic aud the meiaK formed Mnmgly hound complexes 
wnha range of slow disscn ution rales Thefulvit and meul urn ratio 
and the extent of occupation of binding sites m fufvit aud on Ihe 
lability of metal-fulvtc aud complexes wax important There arc 
referuucs Canada 
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n~mu 

Clean technique mtmurtnwni of Pb, Ar, and Cd In freshwa¬ 
ter: a redefinition of metal pollution. 

G BiiNOri (Yale School of Forestry ami Environmental Studies 
New Haven. Conn) 

bnvironmental St tent t A Tet hnolox\ i 994, 28, No 11 1987 
1991 

Water samples from the Qummpidc river f twin ( S A collected 
under high and low flow conditions in 1991 were analysed foi lead 
silver and cadmium using clean techniques (precone miration hy 
evaporation with nitric at id and graphite furnace atomic absorption 
spectroscopy) Nearly all metal measurements were m the ppt range 
compared to pph levels in previous U S Grologual Survey data for 
the same site AIM metals ih t urred at much higher levels in middle 
and lower rciu lies ol the Ournnipiac river rhan in the tributaries and 
headwaters At all sampling locations metal levels were below the 
detection limns ot routine inoniloiing measurements by governmen 
tal agencies It might be necessary to rede line the level at which a 
river is considered polluted with heavy rneials There an U) reler 
enu% I'.S.A 

954V727 

Field sc reening of chromium, cadmium, zinc, copper, and lead 
in sediments by stripping analysis 

k H Ol SI N (Pacific Noithwfsl laboratory KichlaruJ Wash ) J 
WANT i K SITIAOil and J 1 V 

I nurnmnental St tent e A !etknolot>\ 1994 28, No 17 2074 
207b 

Sediment samples were dried in a microwave oven aud digested 
with nitric aud and analysed by stripping voltammctnc methods 
which were easier to use m held laboratories than more traditional 
techniques lotal chromium and chromium specie- were tx mimed 
by adsorptive stripping voltammetry cadmium zinc copper ind 
lead were analysed by anodic stripping voltammetry and puten 
liometnc stripping analysis Ihese investigations clemonstiated thi 
value ol stripping techniques lor on site identification ol minimi 
riated layers m sods and sediments The values agreed with those 
obtained hy W S 1 PA piocedurcs Dir > oltrrcd sensilivitv poitahil 
ity iow power leqmremerits and low cost Detection limits wen 
around I pph Standard addition tec hmques irnprnv ed icuiracv ind 
idr ritdied inteilcicnus 1LS.A, 

95-1)728 

Fluorimetrfc flow-through sensor for aluminium specUtion 

P < NNI/ARf Sl( imlohu University) and M D LI QDI de 
( ASIRO 

\rmhht a ( hi mu a Ac hi 1904 29 5, No I '2 69 bS 
A Mow through sensor lor aluminium speculum is described in 
which the sensor consisted ot an aluminium suiteslaldchyde pu oh 
noylhydra/one (NAPil) Muorescent complex retained on a support 
resin (several were tested) packed in (he Mow ceil located in a 
Lonsenimnal speUroMuomnclei The met hod exploited the separa 
tion model described by Dn sc oil to discriminate between the diltei 
enl lorms of aluminium Three aluminium sprues (aud reactive 
aluminium total monomeric aluminium and non labile monomeric 
aluminium) were determined and 2 other forms lucid soluble and 
labile monoincru) were calculated as the difference hv injecting * 
sample aliquots into the continuous system and making use* ol an 
in-linr ion exchange micnxolumu Thus a series of chemical steps 
weic earned out before the sample reoc bed the sensing device 1 hesc 
steps were pi I ttdfuxtmciU, ion-exchange separation and denvuti/a 
non to give tlx* analytes ,i suitable form lor detection The sensor was 


automatically regenerated bv switching an injection valve The over 
all system was applied to aluminium specration in different types of 
water Spain 

95*0729 

Determination of chromium in biological reference materials 
by instrumental NAA using Compton suppression. 

S LANDSBLRGLR (Illinois University Urban*) and S 
PhSHFV 

Journal of ftadu>anat\ucal and Nut tear Cherrustn 1994 181, 

No I 61 70 

Instrumental neutron activation analysis (INAA) combined with 
C omptori suppression methods were used to determine chromium 
consent rations m 10 biological and botanical Lcrtified reference 
materials t NIST ) 2 marine samples (NRC of Canada DOLT-1 and 
DORM I) and one milk powder from the IAEA (All) Special 
attention was given to the interference* and ways ol minimizing 
(hem The INAA method was not applicable for some matrices with 
very low chromium concentrations because of the detection limit 
imposed by the spectral interferences, principally by phosphorus T2 
lire ms si rah lung radiation A detection limit of 19 ng per g for SRM 
1667a (wheat flour) was aihievcd The advantages of the* INAA 
procedure included Us simplic ily and the avoidance of tedious< herru 
cal separations I King Compton suppression methods the reduction 
in detection limits achirved was between 20 40 per cent however 
hlth improvement in statistical precision was observed Most sig 
niftvuritlv the ( ompton system reduced ncodvmium interference 
Results lor chiormurn were art good agieernent with certified or 
umipiljtion values l S.A. 

95-07A0 

Stability, stoichiometry, und structure of TeGD and I*e(III) 
complexes wlfh di-2-pvridvl ketone henzovlhydrazone, envi¬ 
ronmental applications. 

Ml V SI ARl / IHA l( alilorma Institute ol 1 ethnology 
Pis.ulcna) S () Pi HkONI N ind M R MOTT MANN 
t n\uonttu ntui S( n tu t ,i Tuhnolo^x |994 28, No 12 2080 
2086 

I he properties of iron complexes of di 2 pvrulvl ketone ben/ovlhv 
dr a/one (DPkBH) were studied at 2H and pH 6 ] with water ctha 
nol solutions DPkBH was synthesized from di 2 pvntlyl ketone and 
ben/osIhydia/tde Spectrophotometru measmements were made ai 
410 and <>60 nm icspccliycly Potentiometric and conduUanu 
measurements were also obtained Overall formation constants ol 
complexes of iron(ll) and irontllli with J and 2 DPKBH molecules 
wcie obtained try the spcclrophotometric method of corresponding 
solutions DPkBII coordinated preferentially as an jmon in enol 
form acting as i tridental? ligand It was i useful ligand lor the 
simultaneous spectroscopic dcteiminalion of iron(II) md iron(IU) 
There arc 60 referent es l 2s.A. 

95-07 A1 

Response of copper(II) Inn-selective electrodes in seawater. 

R Dc MARCO (Tasmania l niversitv l aunceston) 

4nuhnmi< hrmtun 1994 66, No 19 t202 *207 
\ comparison of (he responses of "I types of coppertll) ton-scIcUrvc 
electrode uuppci sulphide copper selenitic and copper/iuhct sul 
phidet was undciiaken m artilicial ami real seawater samples X ray 
photix'lcctron spectroscopy and \ rav diffraction demonstrated that 
(he unacceptably high detection limn of the copper sulphide clec 
irode t() I mM copper(II) ions) was due to membrane oxidation to 
copper sulphate and other copper species Corrosion of the copper 
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wrkwfc ctectwxfc ted to seawater contamination with high levels of 
u>ppt*7lD The copper/stiver sulphide ctectnxfc rrkased much 
timer arnmmts of copper (ill topper selcmde and coppef/ulter 
wiphide electrodes displayed Ncimuan responses m the range 
mjOOOOOMO nM of free coppcrfID with coppetflh ethylene 
diamine buffers also containing 06M sodium chlondc [he cop 
pc ^silver sulphide ion-selective electrode tISF:) was Die preferred 
deemnte //i-mu environmental monitor mg of coppcdID during a 
>cj soy age was possible by incorporation of this ISF m a flow 
.nfcuion analyser CoppcrfID contamination of the seawater is as 
fivnurured by tarrying out analyses in the absence of light and 
halved oxygen Australia 

95-4H32 

Sped a (ion of arsenic in natural waters by waive nt extraction 
and hydride generation atomic absorption spectrometrv. 

H H ASbGAWA (Kochi University » > SOMK1N M MAlM I 
M MOJO and M KAWASHIMA 
AriuhivalChtmiUn, IW 66, No 19, 1247 
\rvemnus acid tarsenich mominiethyfdrsonous at id (MMAAl and 
iimethvLirsinous acid iDMAAi were separated from pcmavjirni 
spec ics by sob cat extraction using dictbvlammonium dicihv kJithio 
arhaiiute (DOIX'h anti determined by hydride generation atomic 
Murpnon spectrometry (IKi-A AS) after told napping and c hrnmj 
'oii T apliK separation 1 he total ol Ihe auiamlrations of ursrnufMD 
ind arscmuV) speucs weir determined in another aliquot of the 
* me sample enabling ihe arsenic! V) penijMilcni sprues lo be 
\ burned as the difference I his method eliminated m.uuniKies 
esosMied with changing arsenic species during sample storagr 
More occurate values lor arscnicfllh were obtained than with ion 
v ntm/ul HG A AS Detection limns (or thetmalcm sfK*i tes were in 
"rt* range HP pM Some results ol arsenic spoliation m Japanese 
s tiers are presented showing the first distribution of MM A A and 
DMAAin auijtn systems Ihrrean Preferences Japan 

95-0733 

1 \tmrtion spectrophotomelric determination of selenmmtlV i 
with J acid in environmental samples. 

K MAMSH (Ft Ravishankar Shukla l mversify Ruipun K N 
N KMAC HANDRAN and V K Gl \ Y \ A 
hiuinta 1994 41, No 10 I ts21 162b 

\ oniplr procedure for the extraction and spec trophoiomeiiu deter 
minion ol trace levels of selenium!IV i was di vc loped Sele 
nim'IV ) was reacted with 6 ammo l naphthol t Mjlphorin ai id (I 
n idt to form a buLinobextrai table complex I he reaction involved 
i colour change and was free from interference bv more than urns 
which were investigated The analytical paiamctcrs were optimized 
*bd Ihe procedure was applied to the determination ol selenium* IV i 
h polluted water icieuls soil human hau and steelworks dust Die 
prodm ihilily of the method was confirmed Hie recovers of j 
P'ked sample was m the range 9b 98 6 per cent I he reagent. J acid 
a as« asily available nondoxii and stable India 

95-0734 

Determination of dissolved selenium! VI) in freshwater. 

I ORNFMARK t I ppsala University i and A OLIN 
lalama, 1994.41, No H). HS7S 16RI 

Die determination of dissolved selenium! VI) m fresh waters with 
high cam cmranons of dissolved organic materials wav investigated 
Possible -sources of error in xeiemum determination are considered 
An ion exchange procedure which allowed inorganic selemumflVi 
and selenium! VD to he pre-concentrated and separated was dev el 


oped Following an mmaUleaning step using XAD-R veiemte wav 
udkvtrd cm a strong omon exchanger imd subsequently rhjted with 
hydrochloric acid Following conversion to the tetmateftt Mate 
selenium was drtrimioed using atomic absorption xprcuometrv 
abet hvdndc vxncMtion and pre cimcemrtttton in a v old trap system 
Sweden 


95-0735 

(>n-Uiw pnrciHKrntraticm and detrrminaUon id trace platinum 
bv flow -injection atomic ihairglkm qmtrumrtn. 

A ( AN1 ARFKO (linivmidacH ompluirnsc Madrid) M M 
GOMh/.T i AMARA and M A FA1 AGIOS 
AruilUh ii < Aiwa iHdn, 1994 296, No 2 *t)3 211 
Activated alumina miciouiiuninv wen used for tlie on hue trace 
cnnJtmem ol platinum! IV) in its thioMxnmpJcx prior to ns deia 
mmanon »m line bv flame aiomic absoipaon q**< unmet ry (I AANi 
Niuii aud i0 01 Ml was used as the earner xoluiton Off line 
pri\cmcemr it ions vu-ic follow edbv gtaplulc fumiKC uiomu ahsorp 
bon speiir on k*it> 0*1 AASi Pice oik enbnbon lauors foi IAA5t2 < ' 
ul elution volume) and for OFAA8 iSiW) ul elution volume 1 were 
*>00 and R) rtsjH'tfivelv bi>ib with » ml sampling volume 
Detection limits in these conditions were 0 02 mg fx^r litre uvlatm 
standarddev lation 9 jvr cent) tor 1 A AS and t ugpet litre (relative 
standard deviation 1 [h*i conn for (»[ A AS Hie proposed on Ime 
method was stmalile foi the determination of plalmum m ruifmal 
w. uc is al suh mg jver litn tppb) levels Sub ug jvei hue |ppF» levels 
wt u determined using off Ime plalmum preenru cufiation and fund 
delesmmation h> (rf A AS Spain 


95-0736 

Stjuare-wavt' voUamrm lrlt determinaUun of lead(fl) with a 
Nanon/2,2-Mpyrid>l mercury film electnwic 

J M /l N i National ( hung Using I rnvmuy lanhung) S Y 
HI AV, 

\ntit\rf r* fumiuj \> hi 1994 296, No I 11 86 
The tomplexmg agent ? 2 bipvndyl <Hf»> > was used to fabricate a 
cheniKallv modified e leu rode t( “Ml ) Fhus a system i nnstshng of 
i Nation f ion exchange polymer l * n.ued merunv film clectnale 
Lonbmiinv appropriate amounts of Hpv was used hu kaihll) aruh 
ms Squ.rn wave stripping voltammetry fSWSV) was used mtnin 
bination with the ( M[ for the determination <4 Ihe reversible 
lead* II) Bpy complex I hist Mf exhibited belter me* harut id stabd 
iiy than an unmorhfied nun my film arid improved rcsisiancx 4 lo 
interference from surfactants and metals known to commonly inter 
fere in anodic Mopping measurernentx A linear c jibbrutioncurve wws 
obtained from l 100 ug f>er hire using a 5 minute pm,one entration 
fveri«ui in the presence of oxygen Die deuxlion limit wav 0 1 ug per 
litre but this limit could be lowered with longer pre concentration 
pcnfKJs Aud was used to regencrafe the CMF surface five SWSV 
rc spnnr*c was reprodmed with a ^ pr fc r < ent relative standard deviation 
for 10 successive preconcemratiori/dctemurialion/rrw 4 wai tyctes 
"The C'MF was recommended for use in tommurnn monitoring rri 
virnnmenial or c hmtal appiu an run Tiiiwan 
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95-0737 

Determination of trace level mercury in hfoiogkal ami envi¬ 
ronmental umplM by neutron activation amlyitU 

P MIKITY (hayiefn Michigan University Ypsiianti) A A 

M(X)SAVi MOVAHLDI, and K RbNTiAN 

fuurnal of Raditnmal\tu al find Nut hrur ( hetman 1994 I M2, 

No 2 205 21 f 

Hie optimal conditions for the sorption of mercury tons by Chclcx 
100 it hcUting resin were determined and a radiochemical proee 
dure for ihe determination of mercury m biological and environ 
mental sample* by neutron activation analysis was developed 
Mercuric chloride mercuric nitrate and mercuric sulphate tracers 
were used to elute the columns containing C be lex l(X) The eluate 
fractions were analysed by gamma rav spectroscopy Sorptmty 
decreased with increasing sulphate ion concentration and nitrate 
* oncentraiions The mercury(ll)chloride complex was strongly sor 
bed at all h>drochlortc and concentrations studied (0 025-6 Mj 
Different resm particles si/cs did not change mercuric chloride 
soiption f he melhod was validated with <*rchard leaves and tuna lish 
standards Irorn the National Institute of Standards and 1 ethnology 

r.s.A 

95-0738 

Combined filtrutlon-jmlid-phase extraction method Tor recox- 
rriiifg organic sub* tuners from natural waters in preparation 
for mutagenicity texting. 

J I 1)1 'RANI (Massachusetts Institute ol Tec hnology 
( amhiulge) V A MONC MAMP A l l AMI UK and II I 
lit MONO 

/ m ironmenttd S< irm t d< ltihnoloy\ 1994 28, No I I 1SI9 
IH2H 

A filtration solid phase estr it lion me thud tor recovering particulate 
organic matter and dissolved organic mattci Irorn lariit volumes of 
n.tiur il wain (greater than 100 litre samples) m preparation tor 
rmitagrnu.it> determination and ihcmnal ch iractm/anon is dc 
st nbetl 1 he s\ stein i onsisled ol 0 *5 urn polv( \ iriylulenc dilluondc \ 
membrane I liters mounted m high pressure stainless steel Idler hold 
ris conriei ted m senes to HIM ( columns pac ked with equal amounts 
ol ocladuyl and cyunoptopyl bonded phase sorbents Ibc filtered 
and sorbed organic materials were eluted with duhlorornethane ami 
methanol 1 xtruc ts oH leaned tillers and bonded phase sorbents wen 
Iree ol interlereru.es (hat were toxic or mutagenic to human B cells 
and Salmotudlo hphtmunum A 100 litre high purilv waler sample 
was pumped through (he system and was lur of dc tectable human 
H tell oi S isfdnmunum mutagens I wo water samples from the 
Ahcifona rtver Mass USA wae passed through the system and 
(Ik resulting POM and fX)M tractions were tested tor mutagenicity 
to human B cells and 5 i\fdutnunum Hie POM extiaci from one 
sampli w is mutagenic to human B cells Ben/o(a)pvrcnc was lound 
m this exit act I here ait 68 references U.S \ 

95-0739 

IlcnrvS ljw constants and infinite dilution activity coeffi¬ 
cients for volatile organic compounds In water hv a validated 
batch air stripping method. 

f NU I SI N (National institute ot Occupational Health 
( openhagenI L OLSPN and A FRI Di NSl UNI) 

I m utmmrnud V lew t <& 7n hnolo if' 1994 28, No 12 210 
2H8 

Henry s l aw constants and jelmtv coefficients of volatile organic 
compounds were calculated faun data obtained bv diffusing water 
saturated air into an aqueous solution of the compounds The fur (low 


stirred the water, ensuring homogeneity of the liquid phase and 
equilibrium between vapour and dissolved organic compound Va- 
pour composition was measured by a photoiom/aiion detector Infi 
ntie dilution activity coefficients could be calculated from the ratio 
of Henrv * l aw constant to the pure component vapour pressure 
hquihbnum could not be achieved for compounds with Henry's Law 
constants exceeding 200,000 kPa so accurate values were impossible 
unless the apparatus was modified with a taller column, and a higher 
recirculation rate It was hoped to use the accurate infinite dilution 
activity coefficient as a basts for extending UNIFAC group-lnicrat- 
tion parameter table* Denmark 

9541740 

Monitoring of petroleum hydrocarbon pollution in surface wa¬ 
ters by a direct comparison of fluorescence spectroscopy and 
remote sensing techniques. 

1 Dfc DOMFMCO (rhalasxografic Institute, Raineri). L 
UR I SAFI Ci MACJA Z7U A PUGLISL and A LA ROSA 
Marine Pollution bulletin 1994 28, No 10 587-591 

An aerial survey of oil pollution m a natural harbour in Sicily was 
earned out using a Bispcural Scanner System, which operated irt 
ultraviolet and infrared bands At the same time .urtacc water 
samples were taken and the aromatic hydrocarbon content was 
determined by fluorescence spectroscopy in terms of both chrysene 
and Kuwait crude oil lhc results from the analysis were used to 
produce isoplcths joining points ol equal hydrin, artion i ontent These 
were m good agreement with the hard copy images from the remote 
sensing and unjld be used to r alihratc* the images The data from the 

2 methods were combined to produce a colour coded map of the oil 
pollution lulv 

95-0741 

Mrohlvin analyser simplifies organic halogen determination 

S BAl MANNS (Strohlein kurst) 

Water \ W out wttu r /nu rnanonid I W4 9, No 5 41 42 
Ik velopmcm ot a new analyser to measure org tntc halogen (OX) is 
retried High temperature oxidation ot OX by oxvgen at approxi 
matelv KKHK. Iormed a single product HX Quantitation was based 
on mu rocoujomctrv allowing determination ot sub microgram 
quantities with no calibration 1 iquid and solid matrices were treated 
similarly Application ol the system to the determination of absorb 
able organic halogens and extractable organic halogens is reported 
(■crrnanv 

951)742 

Application of AMI) to the determination of crop-protection 
agents In drinking water Part 111* solid phase extraction and 
unreeling factors 

Ci PF AAH (Umversnat des Saarlandes Saarbruekcn) and H 
JORK 

A( fa H\droi htmnn et hhdrttbioloyn a 1994 22, No 5 216 22^ 

(mL nghsh) 

T\\c application ot solid phase extraction procedures in connection 
with the determination of pesticide trace residues was investigated 
and those factors which influence the talc of recovery ot the target 
compounds during clean up using RP IK sorbent materials were 
examined Differences in the sorption behaviour of the RP 1K male 
rials from dilferent suppliers and production batches were evaluated 
while the cl feus of the liqmd/solid ratio and the amount of sorbent 
were also examined When extracting phenylurra herbicides from 
drink mg water, a ratio ot 1 g ot sorbent to l lure of water should be 
adhered to With the fnngiudes procvmtdon vtnclorolm and 
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qwobo*h the recovery decreased as the flow rate through the resin 
greased above 3-6 ml per minute, white far the pbcnvlurta hcrbi 
optimal recoveries were recorded with flow rates of Hg 14 ml 
per minute, coupled with a coefficient u! sanation of icu that 5 per 
, n u Batch-uvbatch variation for products from a single supplier and 
v (nations heiwcen different suppliers could Nr as high as appro*i 
Tuteiv *0 pa cent The puncy of the solvent used could also have 
mpo riant consequences for the accuracy of the result and concen 
rrauon bv evaporating the extract to a small volume could give nsc 
id significant losses, especially for those compounds with higher 
* ipour pressures For linuron the concentration to drvrvess of t ml 
>[ a methanol solution resulted in a loss of 14 per cent ol the starting 
material Such errors were often attributed to sample enrichment 
whereas they aor probably due tn volatilization Germany 


95*0743 

Stability of selected pesticides on solid- phase extraction disks 
U C» JOHNSON (Arkansas Imivcrsitv Faveitesilte) 7 I 
[ AV \ and S A. SENSEMAN 

Journal of f rntninmenial (Jualin 1994 23, No 102" 7 KHI 
Ihs relative storage stabilities of 2 4 1) trichlopvi tarbohuan 
inolinatc and thiobencarb on Cl8 solid phase exdaciion disks were 
compared to their stabihl) in water at 4C Water was fortified with 
uber mixtures ot the 5 pesticides at 20 ug of cash pesticide jhm lure 
i*' is ith methanol Storage treatments ins ludrd storage in water at 4( 

! t u ith analytes extracted onto the SPF disks and stored at 4( minus 
<K or >H for 1 d followed by minus 20C for the remaining storage 
,<ru>d Residues were analysed by GC after 0 I NO d storage I he 
w iter solubilities ol all chemic als were greater than UK) mg per hire 
a ith the cxioption of thiobencarb (2S mg per litre) All (he studied 
,m stiudes were more stable when stored on disks than m water 
< irhoturan was the least sLihle The 2 treatments that iih hided 
1 ic/ing a p minus 20C resulted in the highest recovery l .S.A 


94-0744 

Determination of poivodk aromatic hydrocarbons In water, 
sediments, sludge and Mill using high performance liquid chro¬ 
matography. 

R Rll’PFRl (l andesumweltamt Dusseldorh and G 
HR U Sf N 

\ 'u Huinn hirriuu t’( H\iirobiolov>h a 1994 22, No S ?02 21 ^ 
m (rerman English summarv I 

Hi- position regarding (he development of reproduuble methods for 
du determination of individual PAH compounds relrvani to the 
monitor ing of water quality is reviewed with del tiled accounts ol 
he methods arid equipment employed lor extraction ol the largest 
(impounds from the original matrix and their chromatographic 
v paration using PAH sensitive columns and quantitative estimation 
mmg programmed fluorescence detection equipment An improved 
method of PAH extraction from soils is described which employed 
ultrasonic excitation of a suspension using either tctrahvdroturan or 
Kctoniinlc as solvents, in place of the customary Soxhlet extraction 
technique Results obtained by both methods (ora variety ol different 
sod samples arc presented indicating that the rcrovrries obtained bv 
tfte ultrasonic method were at least as good as those given by the 
traditional method TTve detection system enabled 1 ^ separate PAH 
compounds and isomers to be determined simultaneously including 
the group of 6 specified in the German drinking waiei quality 
legislation (English translation M5 pounds sterling, valid for I995 ) 
Germany 


95-0745 

Determination of and rarhamic pevtktekf 

with an armk*K4i«ie»lertt»r *m|wromrtrk b kmmmr iu4n$ 4- 
amtoopbenyt acetate as aibstrato. 

V la ROSA M mvciMcUi Autonomacte Vfadnd) l PARK Nil 
l HERNANDEZ, and L IORENZO 
Wuna (Wc*a 4«i» 1994, 295, No 1 27 T 2K2 
4 Ammuphcnyl ,ic zute t PAPA I iepiewmmg a good uibMrtttc for 
the determination of estera>c iutmiiev via oxidation of 4 amino 
phenol (PAP) the piodiu t ot Hie ni/vmatu traction, was uwxf as a 
subsfmir m an amperomrtm biosensor b tsed on mimnbdimi act* 
tvkholmesletasr I M Ik i Vhe response time pH response linear 
range kincite parsimncis mid <*thrr features of tins hi oxen toy were 
described prev musiv Here the possibility of applying this bioxcmor 
system to inhibition studies of ester use activities by xcnobrntix agents 
Miiganophusphorus and carbamate pesticides) was investigated and 
this inhibition applied to the determination of these pestn njie agents 
Hie glass) war bon enzyme membiane tinned elcxtrocte poised at 
plus 2M) mV (vs sodium chiiiruk saturated calomel electrode) 
oxidized PAP formed m the hydrolysis of PAPA by AOd ) in the 
glularddchyJe urns linked layer Ibt decrease m A(7d activity 
w is i one),tied to die coik nitration of peslu ide in volution I telec tion 
limits of 4 0 and 1 1 0 nmol per litre Un paiaoxon and uiibaivl 
resjicciiv l\ wtrt achieved with i ' mmuu prniuubaUon Iiuk* 

1 hen m lWcleiemcs *s|«ilii 

MiS-0746 

f \ tract ion and wnulisis of v a rimes brii/othia/ohw from iiidui* 
trfal wastewater 

O HI HN (Berlin leshmtaH imcisiiyi I HI I MISMA and 
M Jl M 1 

Anul\in u ( himu a Jo 1991 295. No 5 29/ 

\ method was developed for the exiricfion and analysis ot lien 
/othia/ole (HI) 2 nu 11 ipiobrn/othi azole (MHV) 2 
( met h> It Ino )lu nz ol hiazo|< (MIR) and 

2 ithiocyanomeihvlihioiNri/olhia/oIr i l( Mill) from indnsinal 
wadewmrs iruhbrr mdustiy and nwrtitl finishing liquors) Hie 
rmlliiKl nisnlvid liquid liquid r xu action wiih rthvl au late and 
toluene at pll H ^ separation by liquid chromrlogiaphy (l i ) using 
i rest iscd phase RP 1H column and an atciomtnh water gradient 
with I \ dc lu lion at v ui ibli w ivdcngths It anal) sis was torn 
pared with dir potential of gas i hroinatopiuphv and its advantages 
are discussed Solid ph of extraction w as unsuitable lor some of the 
hcn/oihi.t/nlrs Determination limits down in S ug |H*r litre were 
achieved without the need lor c h an npMeps and w ith recovei v laics 
gre itrr than 90 pu c< nt Dissolved organic carbon UHX u(intents 
up hi 90O mg litre did not mtufen with either rxii.it non m 
ctoomaiographu separation (»trmuny 

95-0747 

IX'termmation of htdroxv*~(rki/tries In wafer using HPIX or 
G( -MS 

H 1 ARBLR flnstiiut fur Sedirneiitforsc hung drr 1 mversitai 
Heidelberg» K NICK and H f SHIOI f K 
f rrsrnu4i Jnunujf of Anahii < ot ( tumturs 1994 350, No i 14S 
149 

Two methods are <te sen tied lor the cic terminal ion of iru/mr hcrbi 
c ide dt‘gradation products in water I tu N»lh methods RP ( 1H solid 
phase cxlrutlion caruidges were us^cl for the simultaneous 
rnnehmem of hvdroxv alra/ine K)HA) hvdroxy smuzinc fOHSt 
hydroxy propa/iric (OHP) hsdroxv terliuiyiazmc (UHlt and h> 
droxy deselhylatra/me (OHDI A) Vparation and delc-c turn of these 
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< ompounds was tarried mu using cither high performance liquid 
c hromatography f HPI/') or gas t hromatography mass spectrometry 
(OC MS) The latter technique required the hydroxy metabolites to 
be dcnvaii/cd by methylation with dia/ornethafie The MPLf sei-up 
was nuitable for Owr detection of ait the hydroxy trnumes including 
hydroxy ttemopropylatra/tnc fOHDEDIA) and tyanunc aod(CA) 
Average recoveries at concentration levelt between SO ng per hire 
lo I ug per litre range*! from 15-43 per tent for G{ MS and from 
SI 75 percent for IIP! ( with (he exception of OHDfcAF21 percent) 
OHOIA OHDhDIA and ( A could not lie enriched on RP-C18 
burl her investigation focused on the optimization of the chosen 
mcthyUtion method with dia/omcihune by using different solvents 
I he HPU method wav quicker und gave better recoveries but the 
G( MS method had the advantage of m curate identification of the 
t ompounds There are II references (Germany 


95-0748 

Determination of chlorinated 5-inethyl'5-hydnjxyfuiunnncs In 
drinking water, in chlorinated humic water, und in pulp 
bleaching liquor 

R FWAN/l N (Abo Akademi University lurku) md l 
KRONBf KCj 

I nurtmimnuil S( trru f A hthnolt>x\ 1994 28, No 12 2222 
222 7 

1 hret sample, of drinking wain .1 chlorinated natm il humic w iter 
md extiai is from the i hlorm mon stage hleai lung liquoi s Irnni a pulp 
null were ex muried lor hydroxy forunnrs with mono di andtnchlo 
mmethvl groups at the C 5 posimm l bur stabilities in w iter ai pi I 

2 and K wi re examined Analysis was hv g is < hrom iiogrnphy rn iss 
spectrometry alter methvlation Ames mut igemutv rests were dsn 
i i/ried out I Ik lornpotmds were common m the bleach liquors 
some is high as 0 S mg fiei titre Uie S die hlommethvl compounds 
and one S monoehloromeihvl compound were detected n up to 45 
ng pet litre All were mutagenic but iheir i ontrihunon to nual 
mutagenicity of the drinking watei w,i\ below I pci itnr flu 
compounds with highei degrees of chlnnru substitution were most 
stable and all increased in stability at low pi I Finland 


95-0749 

Ot solid-phase extra* Mon of the pyrethi old Insecticide fen 
salerale and tile chloroucetanilide herbicide metazachlor from 
pond water 

V VVOIN (l und Uni versus) 

Si irni * of th* Ioutl / ni ironmrni I 994 156, No l <•>"* "*5 
A method lot d>c simultaneous deteimmation ol the pviethrokl 
msec lie uk tenvalei itc and the c hloio icelmilidt herbicide 
ineta/ ichlor in (Kind water was developed using solid ph isc extras 
non on a C 8 column eluted with ethyl acetate and G( with electro 
chemical clelei lion Gas chromaioguphv was conducted with a DM 5 
column { m hv 0 I mm internal diameter) operated with tempeia 
lure piogvammmg from I IOC (held tor \ minutes to 27<K (held loi 
10 minutes) at a 2(K per minute mcreise and hydrogen as carrier 
gas (2 5 ml pet minute) Pit method was used to determine the 
concentrations ot lens nictate and meiaiachlor in spiked tap water 
pond water and river water Pie recovery utes were K4 per cent for 
ten valerate and 101 per cent for mcui/achlor Sweden 


95-0750 

Gm chroma togmphic separation of the enantiomers of broom- 
cycten in fUh sumpiei. 

B PPAFTCNBERGER (Hamburg Uruvmuy, Germany) H 
HDHNERFLSS B ChHRCKE I HARD!, W A KONIG and 
C KIMKUS 

Chrmotphen 1994 29, No 7 1185-1191 

Fish from fish farms in Denmark and the Stor river in Germany were 
analysed tor the insecticide broroocyeicn Rainbow trout (Om orhytt 
f hur mvkisi) from the fish farms and orfe (Leuau us uius) bream 
{Ambramis brama orientals) and pike {Lsox iuitus) were studied 
fish samples were extracted with cold water-acetone-petrol ether 
followed by clean up by gel permeation chromatography followed 
by silica gel adsorption chromatography and analysis by capillary 
gas chromatography High concentrations of bromocyclcn were 
tound <0(191 I 211 mg per kg fat) rcgaalless of whether the fish 
were from fish farm or river The enantiomers of bromocyc len in fish 
samples were separated by high resolution gas chromatography 
using a chual stationary phase Europe 


95-0751 

Determination of the pesticide carbarvf by chemical deoxy¬ 
genation micellar-stabilized room temperature phosphores¬ 
cence 

VV T ANSilf NG (Shanxi University I at yuan) J WMJUN / 
ROHUA l ( HANGSONG and / SUSHb 
tuliwia IW 41. No 10 161 7 1621 

A method for the determination of the aminohcn/mu pesticide 
^arbaryl in water using micellar stabilized phosphorescence at room 
temperature with sodium sulphite as oxygen scavenger was (level 
opt'd Optimal conditions lor caibaryl determination arc considered 
m detail The recent discovciv that sulphite ion tan be used in 
mice Hit stabilized phosphorescence is in elfcciive oxvgen scavc n 
get 1 1 presented a m ijor idvanci iri ihc ust ol the technique The 
chemical deny>germion itchmquc was improved and a new mccha 
nisin toi this process proposed A standard spec liopholofluoiorru'tei 
was used A recover) ol l 8) 100 per cent was ichievul with U 05 0 1 
ppm caibaryl (Tiinu 


95-0752 

Adsorptive stripping voltammetry following solid-phase ex¬ 
traction for the truce analysis of fenchlomzoJ-cthyl in tap 
water 

A MI \ [R it ntveisiuu Gier) and G HFN/f 

f merino Journal of Anahtual ( ht rruxtn 1994 350, No 1 1 50 

154 

Knchloruzol ethvl also known as the herbicide phytopharmacon 
w is isolated from lap water using disposable t arbopack solid-phase 
extraction columns prior to determination bv adsorptive stripping 
voltammetry (ASV ) Hie use of ( arbopack instead of C 18 columns 
resulted in a higher sensitivity and an increased linear concentration 
lange The stripping response was evaluated with respect to pH 
iKcumulation time potential and mercury drop size In consideration 
of the recovers rate the fcnchlorazol ethyl detectable level after 10 
minutes accumulation at minus0 1 V was found to be 0 2 ug per lure 
in l lure ot water This technique was useful for phytopharmacon 
determinations in mixtures containing the electrochemically inactive 
herbicide I enoxaprop ethyl Germany 
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9MI75J 

Mulrcular wcftftfrt* poly4lspersity. and s^lrwtcopic properties 
of aquatic h untie substances. 

y p CHIN (Ohio Stale Univcrutv Cnlumbud G AIM N and 
f OUOt'GHUN 

/ i ^ Science & Tn hnoio$\ 1SW4 28, No 1 i IK'* 

ihMl 

Fhc number- and weight-averaged molecular weights nf aquatic 
Mlvk acids from the USA and Antarctica, a commercial humic 
a id ami unlractioiuitcd organic matter from the Suw annee n v et Cia 
were measured by high-pressure M/e exclusion chromatography 
HPSfcO The spectroscopic properties of the humic samples were 
mucked The molecular weights obtained using HPSK2 were m 
general agreement with those obtained by other methods Aquatic 
humic substances were smaller and less polvdispme than piev muslv 
believed Ihcre was a strong correlation between molar absorptivity 
total aromaticity, and the weight average molecular weights of ail 
the humic substances 'Hus suggested that bulk spectroscopic prop 
ernes could be used to estimate the size of humic subsume es and tin? 
iromatic contents There are 45 references l S.\. 

‘>5-11754 

Spoliation nf particulate uranium In seawater' mass balance 
anal* sis nf sequential leaching experiments. 

h HIROSK (Meteorological Research Insmuir Ib.irako 
/ nonul of Radtoanalun al and Vo/ l far ( 1 l >d4 INI, 

\n 1 II 24 

! tic stepwise dissolution nf uranium in oceanic p.utn ul.ift mailer 
simples was carried out using leaching solutions of different acid 
strengths Mass action ana!>sis on ihe leaching processes revealed 
th it the maior species nf particulate uranium m srawatri w is an 
ofuarm complex ol unmiumfVIr which was cnmpleu.lv dissuu itcd 
i the leaching solution of pH 1 0 Inert uianmm a mmni species 
.» hu h w is not dissolved in the pH 1 leat hate w as thought Im onsr t 
*1 an organic complex ol manrumtlN/ An additional ex|>dinu m 
a is t aoied out to determine the effect ot ionic xirrrigih change and 
pmplexation bv chloride inn T1 k* determination of m iniinn m r.u h 
* ic non was carried out h\ alpha spectrometry Thr irsiilis indu aled 
fhit an organic binding site in suspended matin reacted as a poiv 
) ni iu ligand which h.id more than 2 stepwise pininnanoruonsiant' 
a 1 1fun the pH range 2 II to h 2 Ilie conditional stahilits c orroant i log 
Kv o[ the organic uranium complex in suspended matin under the 
auhtions ol seawater was between 12 and lb It was suggestedih-i! 
the organic binding site in suspended matin was able to form stable 
i he kites w nh metallic elements Japan 

¥5-0755 

Measurement of neptunium-237 in the marine environment nf 
coastal nuclear sites in India. 

S h JHAtBAKU Bombas) and 1 S HI I Al 

li'iirruil af Raditmnahtif al and \w Itat (hrnnsir, 1‘NM 182, 

No 1 5 10 

Neutron activation analysis was used to monitor levels of neptunium 
2^7 m the marine environment m the vninth of nut lear fuel repicx 
losing sites at Trombav arid Tarapur These sites discharged 
’ow level liquid radioactive wastes to thr marine environment Nrp 
bamum 2 <7 was pre concentrated from sea water and sediment bulk 
samples before subjection to neutron a* tnaiion One sample bom an 
area unlikely to be affected bv the waste diseh.uges wav taken as 
indicating the background concentration in Indian coastal waters 
Jlte levels of auivtrv in 'Trombav and larapur sea wain ^nd soil 
merns were typical of an area receiving low level wasic discharges 


and subsiantulls lower than (hose in Irish sea waters receiving 
discharges bom Scthrbeld India 


¥ 54175 * 

Th* uns* nf radium isoiopfc ratio In grtKindaifer a* a tool fur 
pollution source identification. 

f GARCIA A(UMW(l>tr»h Snol'autai S GONCAT VfcS 1 
1' ntANflSTO and U \ SIIINOMn A 
hutnud <d fauftotiruthtn aJ and If at ( >irwimrv. l‘H>4 fKl 

No 1 1 ! 5‘3 

The possibility that leakage from a r.whoji live irsidue si nr age facd 
u\ M Botuxitn Hra/d could contaminate the water supply of Iiu 
( itv 12 km north of the lauhlv was investigated The I as list v vofted 
T500 tonnes id a radioactive bs product from the pnx cxving of 
monaritr sand Radium isotopes were measured in grounds*atei near 
ih< site Thr c oiKrntraitons found were shghilv higher than those in 
unaffected dunking watei but measured isotopic ratios were im 
compitihh with i dculated \ dues hu thr residue M v a nous elapsed 
times Other possible vomers of c nuummabon are conrodemi TV 
most hktfv source was mrcothonum cake though there was no 
re* ord ol this rniUrttaf having hern stored at the sue Brnril 


‘>541757 

I ritiuin content as irutkulnr of environmental clmrmlcr on 
1 ulwun island 

J M Oil N n hung ^uin( hnsltnn University ( hung 1 n N I 
( Hint and ( V\ HI AM. 

tiwrrwt t>f RmihHinal\in ill and \ui It tir ( hrr*ustt\ l‘>‘M 181, 

No 1 5 ‘S U7 

hdium c oik erriiations wro deiernumd m well water toadal 
sens iter md reservoir water simple* collected from various )ik a 
lion* on md aiound laiwaii island using a liquid scmhlialion 
nialvver with a low level standard quern h . niv e 4 Id A A) Samples 
weir tone rnfr Urd h\ rlc^i tody ms and tritium lev els measured under 
th' opimnL oiidihotn ol 1 I I N\ T he tritium levels were u»ed jis an 
nulK.iior lor geographi* character and nuclear test monitoring A 
c li uatk nsiic ratio he Hstcn well vs tin tnd » oastal wafer was Inutid 
to lx 4 0 in iln western side and * h on the eastern side ol Taiwan 
I h< tntiuni content of rrservoo water wa* related to Ihe logarithm 
of c fI- c use vnlume * ip.n uv luiwsm 


*>541758 

IMermmwhon of inorganic ypedey in M^pagt’ water of ura¬ 
nium-mining roekpUes arul in relaf<*d nmlia 
() fjlli'fl f liistdul f u'WadicH hi mu Itresdrfj arul M Ullf'Alf 
lout nut of fuuinuinjil\ht a! ,/u4 \tnitat i htnmtn 1 ‘>‘>*4 J8.V 
No 1 1 > ( > I4*> 

A* pari of a wid» r mvesiicMinm inio the environmental impact h of 
urarunm rmumg ac livitics nr Saxonv radioactive and rrther inorgnirn 
v(>.*.;ev were determined in rnmmg waters o»f ddfneni origint and 
lear fiairs irom medium scale column txpenmrnis and batch tesls 

I raniurn i om entramms wr u measurrd using aamma spe^tromrtfy 
absorption spectrometfv scpiarc wave palaeography and indue lively 
coupledplavma mass vpectromrtfy (K I* MS) hot ruining watrrxtbe 
urarnum c otu mirations were tc ss than I mg per drrd ex pec t in one 
cast uhrrr the level wav up to 7 mg per dm* Hie mining wafers 
were also t harar ten/eel by neutral pH high c ondui 1r vibes and high 

II mi cm rat mm of sulphate and arvunc K*sides their rad mac tiv'r 
convtMuenb (d-rmanv 
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95-H759 

Reverse radiometric flow injection analysis (RFIA) of ntdkm c- 
livi* wtu(e*waten with tin AMA flxmatec) analyser. 

M V J TO! GYESSY (Yangon University Myanman N WIN 
K SAN, H HAN and K M MYOt 

Journal of RaihottoalyHial and Nut lent ( kermstn, Jj*iter\ 1994 
187, N«> A 151 154 

Using the ASIA (Bmatec, Switzerland j analyser a radiometric de- 
truor ami the reverse RMA technique, a wastewater sample contain 
ing iodine 111 was analysed from the nuclear medicine department 
ol Yangon General Hospital Hie analyser had a sodium iodide 
(thallium) scintillation detector Peak depth imreused with an in 
c reave iri the injected volume ol water in a linear mode 
International 


95-0760 

Analysis of plutonium in biological ami environmental materi¬ 
al*.. 

/ MOlGYl (National Institute of Public Health Prague) 

Jtntrnul of Radtoanah tt< ol iind Nut It at < hrrnntn h tit rs 1994 
187, Nob 45 I 457 

A lommon pox cdurr used toi Iht separation ol plutonium Iron) 
orhn major elements present in biological and environmental sum 
|drs unnuimrig alter thi- combustion ol organic compounds) was 
modified Hie new procedure involved adjustment ol the oxidation 
state ot plutonium to plutonium!fV i hv sodium nitrite in nitric ac id 
medium copreci pi latum ol plutonium! I Vj with until III) hydroxide 
separation and washing ol the precipitate dissolution ot the precipi 
late in hvdroc hloru m id irnl passing the solution through a strongly 
basic anion exchange resin the treatment was tested m model me! 
ical conditions I tie anion cu hanger was used lev eliminate mterfer 
enc e Irom thorium 22K and .illow plutonium 2 IX to he analysed Iht 
alpha atlisily ol plutonium 219 and plutonium 240 were measured 
bv liquid sc intillation counting ('/ech Kepuhlit 


95-0761 

Parti* ulule/solulion aruilvsis of rati on-226, lliorluiii-230 kind 
lead-210 in sea water sampled In In-sltu large volume nitra¬ 
tion arid sorption b> manganese oxv hydroxide 

S GO I I I 5 tInstitute ol Oceanographic Sciences WoimlevJ and 
J UIOMSON 

V ttrm r o/ rtn final t nunminrnt 1994 155, No ' 2 0 2M1 
lo pre concentrate radon 22h thorium 210 and lead 2 IP trom sea 
water large volume in utu pumps were configured hrsl to tolled 
the puituuliite I rat turn cm 1 urn membrane filters and second to sorb 
the dissolved It action Irom die h tiered stream onto manganese 
nxvhulinxidc impregnated Idler cartridges Vhe results obtained bv 
this method were compared with those obtained hr sea water bv 
different sampling and analvsis methods Ihc results lor total tho 
tuun 2H) and lead 21(1 were m good agreement with theoretical 
t xpet muons and published tesults although the traction in partial 
late form was lower possible because ol » larger tdtci si/r the 
values for radon 22b were lower and more variable than results in 
the litcinturc I he sorption ot radon 2,'b bv the manganese oxvhv 
droxidc was less cliiueni than predicted b\ laboralorv studies at 
neutral pH 1 heie air Tb rclnnues l.K. 


95-0762 

boron isotope application for tracing sources of contamina¬ 
tion in groundwater. 

A VENGOSH (Hydrological Service, icru*alemj, K G 
HERMANN. S JllRASKE, and R KASHER 
hmtronmenfal Vt tenet St Ta hnnlofts 1994, 28, No II, 1968- 
1974 

Boron isotope composition was used to trace sewage effluent and 
contaminated groundwater from the Coastal Plain aquifer of Israel 
fhe boron isotope composition ol sewage effluent from the Dan 
Region Sewage Reclamation Project Israel, was analysed by nega¬ 
tive thermal mm/anon mass spectrometry The boron contents and 
isotopic compositions ot raw and treated sewage were similar, mdi- 
tatmg that biological treatment had a negligible effect on boron 
balance and isotopic fraction and did not affect the anthropogenic 
signature The isotopic composition of sewage effluent was different 
to that ot uncoruammated groundwater and seawater Groundwater 
contaminated with sewage had a high boron to chloride ratio and a 
distmc live anthropogenic signature Boron isotope composition 
could be used as a tracer tor the identification and quantification of 
contaminants m groundwater fhere are 19 references Israel 

95-0763 

Measuring pH in high-puritv water. 

W I HARPS! fHartst and Associates Inc C rvstal I ake III ) 
f dUtipurt Waiter '994 11, No 7 75 7b 

DilhtuUifs experienced in determining the pH of high purity water 
and techniques adopted to overcome them are discussed fhc fun 
da mentals ol the hydrogen ion scale arc outlined and the use of 
icagcnts to nmteh a colour to a pH value is described The absence 
in high punts water ol the solids that give a buffering elfeci in 
normal w iters makm it highl> susceptible to sharp pH swings in the 
presence ot a contaminant at even extremely low concentrations the 
source ot such contaminants is considered Temperature must also 
Ik* taken into account A description ot such a meter including the 
use ol a scaled reference clei Irode and its use in line is given When 
in line monitoring was not practicable the procedure in br followed 
m ensuring that a grab sample was representative recommended bv 
the American Sixietv for Testing and Materials is detailed U.S.A 


WATER TREATMENT 

W also Abstracts 95-0654, 95-0704, 95-0705, 95-0706, 

95-0707, 95-0708, 95-0709, 95-0711.95-0712, 
95-0713, 95-0714 

95-0764 

All part of the process. 

II at* r it / m intnrnt nr Manner meat I c >94 No 20 15 lb 
( ommissiomng ol Thames Water s Walton water treatment works 
should be completed bv summer 1995 C ountcr current dissolved air 
notation fillet tCoco DAFT) units would be used Raw water would 
be passed to n/onc contactors The o/onatecJ water would then be 
dosed with lerru sulphate coagulant and rheme through coagulant 
cont.k! tanks to enhance flocculation or diretllv to the Coco DAhT 
nruts In trials up to 90 per cent solids removal was achieved After 
post o/onc contactors the water would flow to granular activated 
carbon contactors for adsorption of organic matter and oxidation 
hvproducts Equipment in the existing treatment works would be 
used for chlorination dechlorination and ammomation L .K. 
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45-4765 

Grcm book verms red book: s lade of two contract* 
p HARVEY 

Watrr A W'aoe fmaime/ii, 1944, 37. No 1 I 46 and 48 
The same contractor and client used a Red Book fined c mt amt ran 
toe building one water works and a Green Book costs rcimhurvaMc 
contract for buiklmg another works The success of either approach 
depended on the relationship between contractor ami diem A wuter 
choice of contract style provided flexibility by introducing variai ions 
on both fixed and reimbursable types in sun the diem l .K. 

45-0766 

Total dissolved amino add analysis In natural and drinking 

water* 

\ D BERNE (Ecolc Supencurc cHngeiucurs dr Poitiers) B 
PANAIS.N MERLET, B CAUCHUnd B LKHBt 
lmironmenial Technology , 1994. 15 , No 10 401 916 un 1 tenth 
English summary) 

Specimens of raw surface water from T French rtvm (Oise Stine 
and Marne) and water from a treatment plant at Mcrv mu Oise 
Pans) were analysed lor the total amino aud uinicm using high 
performance liquid chromatography alter prrcoltimn deov ali/amm 
with orthophlhaldialdehydc "Hie analyses ol the water from the 
treatment plant were carried our at different stages including seme 
mem flocculation sedimentation, sand filtration intermediate 
ozonation granulated activated carbon filtration Imal o/onatumand 
chlorination Glycine, serine alanine aspartic acid glutamic and 
threonine and valine wen: the major compounds analysed at a total 
union acid content of SO 2SO ug per lure Seasonal sanations in the 
total ammo and Lontcnt were noted with increases being obsrrvrd 
•r» the raw waters during the spring and summer period I he c hlonne 
unli/aiion by the amino auds in treated water u is estimated to U 
4 1 i h lor me per litre Then* arc 1 Preferences il nglish translation 
il* pounds sterling validfor I94S) France 

45-0767 

M aste stream recycling; its effect on water quality 

li A CORNWill if nvironmcntai f ngirieermg A I ethnology 
Newport News Va ), and R G Lit 

/ mma! of Ammuin Wuirr H inks A\uh iatiof\ 1994 H6, No 1 ) 

Ml U\ 

The effect of recycling waste streams produced b\ drinking water 
’reatrviem were studied The waste streams included spent tiller 
backwash water, sludge thickener overflow sludge lagoon mrrflow 
and dc watei mg liquid wastes Twenty four treatment works were 
sun eyed Potential problem areas were identihed as manganese 
'nhalomelhanc and its precursors Gainful ( nfitosfunuUum and 
issinulahle organic carbon These were studied to detail at 6 of ih< 
works In many situations proper management and tieatmrnt ol tlu 
waste streams could make them suitable lor recycling Recycle 
<(reams should be equalized and blended in over 21 h or over ih< 
plant s operating cycle it less than 24 hours Reeve Ic streams should, 
be monitored regularly for the contaminant ol concern (tuinlui and 
( r ^pt(nportdmm could be removed by sedimentation Propci solid* 
removal reduced manganese I'.S.A. 

45-0768 

New chloride* for old sulphate*. 

A SIMPsSON (Water Treatment Solutions Ltdj 

\Aatrr & Boire Trratnumt 1444 37, No I I ^4 

Feme chloride and aluminium chloride had excellent c regulation 

characteristics Research and performance experience showed that 


chlorides had advantages over the uxr of traditional sulphate* for 
water treatment ITie material was highh concentrated and contained 
lowei manganese levels Ixiwr/ coagulant doses reduced sludge 
output and sludge ueaunent wnd dtspowtl ousts I »K, 

45*0764 

lomparbmn of organic tmmpouitds ftmmul by confutation- 
flocculation Atid In Adsorption onto preformed hydruikle 
floes, 

T J1’Ilf N (Ihic ultr des Sciences l i mopes) B Gl'FROt X and 

m m a/f r 

Holer Rr crura h 1944 28, No I? 256"* 2^4 on I tench I nglish 
summary \ 

Alum or term i blonde were used as coagulants in ptv tests in 
flocculate 10ti mg kaohmu* per lart suspensions to whuh known 
com mirations of organic compounds wen added under slow mixing 
conditions Following equilibrium, the suspension was filtered and 
analysed Organic compounds without or with only one functional 
group wm* not removed by coagulatuuVIhKemulation oi adsorption 
onto pre formed How ( omjHHinds w ifh at leasl 2 turn Uoiutl groups 
pimupalh in the ortho position were removed bv both mechanisms 
Irom HI i was the more effective cheitmal Amouu species but mg 
i utiomc were removed bv j>re formed Moss clearlv bv an rlfUm 
statu muhamsin Ihc /eta potent ml corresponding to optimal or 
gann t ompound removal w as not nee essaillv zero niv and depended 
on the chunklenvtics of the molecule il nglish translation 220 
pounds striling valid lor 1995 \ innu* 

454770 

The specification id filter tug materials R»r rapid-gravity filtra¬ 
tion 

ii(i 5 II V| NSON \[ mvusiiy t otic gt 1 ondon 1 

fourruii of Institution of W iih t ami I m ironwrniuf Wonot?/ turrit 

1494 H. No S Sy 5 U 

Tin* principles and iri time il hack ground underlying iht recently 
published Bniish V\ atrt standard tor v(ki dilation approval and 
tedirig of hluring matmals in cxpllined femimology hydraulus 
gram w/c mtcistmal volume apfHMiaou, and sha|>e of mainul dirt 
contenl (omposilum hardness ahi oton and basis tor Mile air ex 
plained l he appro.w h basr * the slarulard on parameteis whii h aflec f 
the beliav lour ol ihc material during liltratron ratliei than sf>n dymw 
material composition and appear am e fins com ent rated on the 
fundamentals of testing and ooided irrelevant parameters T.K. 

45-0771 

Depth verxus *«nd - filtration lethrtique* on trl»l. 

11 V\ \k< f (KaKep I id i 

Hurro d rtmi< Irtairntn! 1444 37, No 11 ? 1 

With low capital expenditure and running costi new depth (dins 

could pronidr a higlrcr filtrate than sand Idlers or dual media filters 

containing sand and mthrauU 1 hr systems had low backwash 

volumes high (low r lie and temosal rates l ,K 

45-0772 

lamg-term effects of kludge application to land. 

W S OI.I R rsi M \ (Metr all A I ddy Fat du for Honolulu 
Hawaii \k R KVK KL i T NOV Ah and l) DONE 
fourruii of Amen* on \Auu r Work t A Ufx nitum IW4 86, No I I 
M 

A shortterm studs concluded dial alum sludge application h^id 
c aused no Mgndu ant adverse effects on groundwater quality or pmc 
trev growth A follow up studs of tong term rllrus HH mouthi 
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confirmed this Suit analysis wil water monitoring groundwater 
monitoring ami pine needle tmuc analysis showed no statistically 
significant difference* between unamended and sludge-amended 
sites Despite the development of audit soil pH conditions, there was 
rio significant metals migration through die soil or groundwater 
ptnfile Sludge application did not cause nitrate contamination of 
groundwater or soil water Ilhere were no effects on plant-avaltable 
phosphorus or pine tree growth Therefore alum coagulant sludges 
could he applied to forest lands at loading rates of at least 1 5 2 5 per 
cent hy dry weight IJ.S.A. 

95-0773 

Alum Kludge land application and Its effect on plant growth. 

J h I rC'AS f North Caro It no Division of Fnvirnnmental 
Manage me ni Raleigh NC) f A D1LLAHA i I NOVAK 
and W R KNCX'KF; 

Journal t>f Amera an Water W(prk% Auih uttitm 1994 H<>, No 11 
75 HI 

Hie effects ol the addition of alum water treatment sludge (lojdmg 
rates 0 4 per tent), lime and phosphorus on fescue yield and compo 
stlion were studied in greenhouse experiments Fescue yields de 
< reared with increased sludge application rate due to a reduction in 
plan! available phosphorus Higher rate til phosphorus addition 
could correct the phosphorus deficiency Although higher sludge 
loading rates increased manganese and copper levels in the plant 
tissue plant growth was not aliened l line addition did not at led 
vield lIS.A. 

954)774 

The effect of shear on the dewatering of water treatment re¬ 
siduals 

I I NOV AK (Virginia Polytechnic Institute and State l'diversify 
Ml h kshurg) and N BANDAK 

Journal of Amt Mr an Water IVrod -tiKu ia/in/i 1994 HA. No I I 
H4 0| 

I he dewatering behaviour nt water treatment sludges (alum and lime 
sludges) under varying shear conditions and the influence of shear 
on the pcTlnmutke of organic polvrlcc liolytr conditioning sludges 
wcie examined in bench scale studies \ 'm ondihoned ilum sludges 
were extirmch sensitive to shear W hen polvmet was added dewa 
Irrmg response depended on both shear and mixing period Inc it* is 
mg the polymer dosage reduced sensitivity to she u I ime soltemng 
sludges did not deteriorate when mixed Fhcre was a single optimal 
polymer dosageot hi) UKlmgper litre and polvniei conditioned lime 
sludge was always better than unconditioned sludge I SA 

¥5-0775 

1st* of plant material for the decontamination or water pol¬ 
luted with phenok. 

I DFU (Pennsylvania Stale University Univcisity Paik) and J 

\1 BOl 1 A( i 

ttuUft hrio/ogv «!(: thorn km* rrmif 1004 44, No 0 Ill’ll AO 
I he efficiency ot various plant materials ■ potato white radish and 
horseradish) was examined lot the removal ol 2 1 dnldomphemrl 
trom an industrial wastewater contaminated with up to HAO ppm of 
the compound Hoiseradish mediated removal of 7 4 dichlorophe 
nol I tom the solutions w as comparable to ihai ac hieved um ng pen i l ied 
horseradish peroxidase with the added .advantage that tF k* hnrrernd 
ish could be reused up to ^0 tunes Studies on 2 4 dnhlorophcnnl 
removal with horseradish indicated that the pH ol the reaction 
mixture the cut horseradish piece size die incubation period and 
the quantity ot horseradish and hydrogen peroxide in the reaction 


mixture all influenced .substrate transformation In general the use 
of plant material might present a breakthrough in ihe enzyme treat¬ 
ment of contaminated water There are 1) references L.S.A. 

95-0776 

I nternclion of me lab and protons with algae. 4. Ion exchange 
vs adsorption models and a reassessment of Scatchard plots; 
ion-exchange rales and equilibria compared with calcium algi¬ 
nate. 

R H CRIST (Messiah College, Grantham, Pu ) J R MARTIN 
D CARR, J R WATSON H J CLARK t. and D R CRIST 
tn\tronmetual Sueme eft 7nhnolof\ 1994 2U, No II 1859 
I Hf>6 

Sorption of metals on algal cells was treated in terms of adsorption 
and ion rxi hange For algae sorption ot metal ions w av accompanied 
by displacement nt other cations and an ion-exchange model there 
tnre more consistent w ith this system An ion exchange constant for 
/me displacing calcium from Rht;ot Ionium wax used to calculate 
concentrations over a wide range to assess interpretations given to 
I angrnuir and Scatchard plots Values of ion exchange constants for 
7 metals displacing calcium from Vatu hrrui correlated with forma 
non consume of the metal acetates and with the exchange constant 
ol the metals on calcium alginate Ihe desorption rates ot mmkfrom 
Vautheria h\ F 1)7A w^ere determined 77ie removal of cadmium 
from w ater w uh a calcium alginate column w as investigated 

L.N.A. 

95-0777 

Pilot study of low-temperature nitrification at the drinking 
water treatment plant in Pont-Ar-Bled (Brittany). 

T PATTIS (l aboratone de t hirmc dcs nuisances et genie de 
l environnemenn \ 1 AIT ANCHF t SaMMI 1 M M 
BOl RHKiOr M f RIANT [ JAOJ and J P PRICdNI 
Itt hnttfue\ Si lem < i Wetlunl* s 1994 R9, No 9 S M S | S and 
517 A | S (in | rerich F nglivh summary i 

Raw water loi the Pont Ar Bled treatment works (capacity 5” 00(1 
rrU per d w.is taken from ihe F lorn river which had exhibited l 
progressive int reasc in the nitrate concentration from approximately 
70 nig pci lure in 19^0 io around 50 mg per hire at the present lime 
In order to sateguaul the quality ot the supply to the urb m population 
ol Brest the water was suhjet let! to ion ex< hange ircalment to reduce 
the lesd ol nitrate in the brushed water in in acceptable level 
However the disposal ol the spent regenerant bv transporting it to 
the municipal works tor treatment with the incoming sc wage became 
problematic al in view ol die f (' Directive in respect of treated 
sewage effluents F nt this reason trials were carried out with hel 
erntiophu biologic il dcnitrihcation foi reducing the nitrate level 
under low temperature conditions The temperature nt the water 
normallv exceeded S( hut during the spring could tail to approxi 
rnaielv 1 4( A pilot plant lor biologic al denitnlu alion was installed 
consisting ot the biological i cue tor a sand filter o/onahon treatment 
d<saturation column and activated carbon hltration Lthanol was 
mirodmed as a carbon source and provision tor dosing phosphate 
and other substances in small amounts was also made The results 
obtained during a 2 month trial period in Apnl/Mav demonstrated 
that nitrate irninval el fluencies in the range 9(1 100 per cent could 
tx* achieved with temperatures carving from 4C to I9C using down 
How biological filtration with ethanol dosing C areful control of the 
ethanol dose as a function of the incoming nitrate content with 
adjustments determined bv the F<X" at the outlet bom the sand filter 
was an important condition ol successful operation (English traivs 
latum 145 pounds sterling valid tot 1995) France 
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*54*778 

Denitrification of drinking water * a bkwnergetlr evaluation. 

M GREEN (Israel Institute of Technology Haifa) R E 
LOEWENTHAUM SCHNITZER and S TARRfc 
Ua/trSA 1*94 20, No 3. 223-230 

Ru»di/jed bed reactors with ethanol as carbon mkmyc and electron 
donor were used to study groundwater demtnlicauon Average 
htomass yield was 0 15 g of cells per g of mime removed and U i g 
of cdK per g of ethanol removed These values agreed wuh mow 
other research findings but were lower than theoretical expectations 
based on bioencrgeuc coasuteraiiom To investigate possible nra 
sum tor the discrepancies a htoenergetit model was foimulatru and 
jpplted to anoxic processes Energy requirements tot the anabolic 
component were deiermincd and matched with energy generated m 
the uilabotic prtKesves with due consideration to cm ropy changes 
In obtain agreement between theory ami practice, catabolic cth 
iiencv hail to be reduced to approximateIv one third of u^ expre ted 
value Muinent deficiency conditions, substrate type and loxiulv are 
discussed as possible reasons for the dive rep am y Israel 

**-0779 

1 nil of Eastern promise. 

I IT MPhRLEY 

Hu/er Srrti<e\ 19*4 98 , No I I Kb 42 44 

t oniem over the dangers of chlorination byproduct* had luuvul \ 
reduction in chlorine use and consequently in the hot term logic il 
quality of wain supplies O/one and ultravmlri light sioui/ation did 
not have the residual eft in. i necessary to prevrnl recontamirutnm in 
die distribution system The F lectio ('hemic il Aihv mnn i[( A< 
treatment process was developed at the Russian Institute lor Mi dial 
an 1 Scientific Research II enharued the chemical activity of the salts 
md constituent of the water An electrolytic icll pioduted nascent 
chlorine and oxygen which reacted imincdntiK to hwm chlorine 
imvide o/one and hydrogen pemxide fhis (ombnunor ot hade 
icicles was cMeitive ag.nnsl viral organisms and spore lorimrq 
bacteria Hie remaining chlorine compounds w<n ilcinmpoM d in i 
it ilvsi chamber and shortlived nascent oxygen chlorine and 
hvdmxyl groups were formed which enhanced the huiniudal rl 
Act The redox potential of the treated water pievenled the formation 
d toxic organochlorme compounds Hydroxyl ions rraclrd with 
b ov meuis u> form insoluble hydroxides If icquirid t dir it ion 
would remove the heavy metal hydroxides The I C A prou ss was 
aidtlv used in Russia and was tin standard method lor stenlmiig 
wain lor general hospital use II required no chemical dosing 
equipment or hulk storage facilities it only needed tlulmai power 
It had applications m the treatment of potable waste industrial 
domestic and agricultural waters Russia 

V5-07H0 

Management of the 1 quantity of water in the Sf OF distribu¬ 
tion system: in-pipe rechlorination. 

P BONNF i( umpapmc Cicncrale des biux i J ( AVARD ind M 
1 AM BERT 

/on Industrie Armomer IW4 No I 7<v 0) Mnn French I ng 
Sish summary) 

I he mtroduc lion of mobile chlorination equipment a< strategic Una 
lions for the in-pipe chlorination of drinking water supplied o 
described as part of the water undertaking * strategy for improving 
the hygienic and organoleptic quality of its supply at thr point ol use 
Instead of using abnormally large doses of chlorine at the exit from 
the treatment works with the associated prtvblcms of tamt and odour 
the use of rcehlormation facilities at selected points provided a 


reliable ami umvb^cmonitblo method of ensuring the mamieaimce of 
an adequate chktrutr residual The implementation of this ifnaeg \ 
uk ludmg the Ux an cm of the tecrhlormauon point s within the Axtn 
button net wort for the Ik de Waiver and the nature of the equipment 
employed am dimissed Sues for m'hkxnnauort weir selected with 
the ant of mat tie math id modelling nrmote sampling and barter* >• 
k'gu al testing and hydraulic condmom the equipment vuii housed 
inside pmabk utoins and no more than M)0 kg of v him me avoid he 
stored at am location Automatic detection and neutmhfabott svs 
term to inuniaact am possible escape of guv wear mandatory 
i Englishtranslation K5 pound* sterling valid to* 1*9%) France 

95-0781 

Degradation i>f sulphur containing stria nines during water 
chlorination. 

G MANGO! Oil \R ktituto di Rueru* Sulk Acquit Biml A 
lOPI7 R PASSIM) G IU(TO and (, HR A V ANTI 
U4ijr//fMrorrh l^M 28 , No l 2 2499 ;SO 0 
lbc rcailions of pmineiTvnr irrbutrvne ametrvne ami dcsmrirynr 
w nh hspoxhlovous *x id and chlorine dioxide were studied at 2(8' anti 
pHS ovcj 4S h In most experiments the initial oxidant and hrrbiudr 
c one con aums were 11 ami * ppm respectively Experiments with 
i ppm^ ppb and 1J ppfw \ ppb wrrr c allied out foi prometnnconlv 
Allah si s \m r ( t>\ high performance liquid i hromatograpbv Amm 
spcctromelry All dw (.omfXumds icuctcd m the sann* way with each 
oxjd im ! In hv \xx hUmuis iu id ir.ictions weie faster than llmsr with 
chlormc dioxide and gave rise to ihr sidplwixidc, xidphone and the 
latter s hydrolvvis produi I ( htonne dioxide yielded only the cut 
phoxide All reactions were slr»wci at i!h lower oxulant umtmirw 
tions A general pathw iv for ihc oxidation of sulphur lonfaming 
^ tria/incMs proposed 1 here are M reletcmes Italy 

95*0782 

( hhirtnation studies of friT ami eumhitu^d amino acids 

l HI klIKI (l nocisili de I'omrrs) 1 P (’ROUIr anti B 
I I (d>BI 

\K Itrr Rt%f If*h l'Wf 28, No I 2 2 s ? I 2511 
I lie chlorine demand tot il otpuim halogen tfOX) and ud»a 
lonutliaiK formation putrntiah nt 22 free ammo tu ids some 
fv*ly|x*piides and pirm ins were dc untuned al pH h 2(8 in darkness 
tor '2 h I hr t bloom demands of fire amino m ids were ? 5 16 mol 
po mol of ammo and Although loninbuung Imle to ehloioform 
ptodm non they wrre c Imim irnml bv high I OX (ornuuon potential 
i f()\f P) I hr most KMtlive contained ammo nitrogen sulphur nt 
Ktivalrd aromitu rings as side gionps Amide linkages did not 
participate signifiianils in the ihlnnnr demand Sulphite dethlotu 
nilion Indore an ihsis had a slight rffeci on Otc determination ol 
1()\IT 'Ault ammo acids present in treated water at up to several 
hundred nmol [H*r lure then conlnbution to the i hlonnc demand of 
lOSf I* >1 potable w aer during final disirilrction was likely to be 
xigmluant Then jo biiefereme^ France 

9541783 

Degradation of < hloroefhanes in dilute aqueous solution hv hv* 
drergen (wroxide/l'V 

J del AAT <14 ole Supencutr il Ingemcurs dc i^utiers) I 
f At f tiiwl M fH)Rf 

Wnu r R* i ran h ) l 8J4 28, No I 2 ?SU7 2^ Hn Eremh I liglish 
summary l 

A kinetic rrwxJel w as dev doped of the re4t turn of hydrogen peroxide 
in 1 \ tight wuh an organic compound If assumed lhai hydroxyl 
r.Kficab were the active ♦jieucs raining the degradanori that pho 
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toly»t§of hydrogen peroxide wa* unaffected by organic or inorganic 
solutes, and that the steady »tate approximation could be used for the 
umccnirauon of hydroxyl radicals The model was tested against 
experimental data lor the decomposition of chlorinated ethanes 
under condition* of different hydrogen peroxide dosage, pH, biuu 
Nutate and aquatic Julvic acid concentrations No decomposition 
occurred with hydrogen peroxide or U V irradiation separately In the 
presence of UV light, the speed of chloroeihane decomposition 
increased wnh hydrogen peroxide concentration to a maximum then 
declined above 0 01 mol hydrogen peroxide per litre Hydroxyl 
radical scavengers such as bicarbonate decreased oxidation dfi- 
ucncy, pH above K-K 5 reduced efficiency bui had little influence 
below this value An organic background tended to reduce effi 
cirncy For constant hydrogen peroxide coniduration. the reaction 
was pseudo first order Talc illations of second order rate constants 
for the reaction between hydroxyl radii ale arid chlorocthanes agreed 
with literature values English translation 440 pounds sterling, valid 
for 190 5 ) Frame 

95*0784 

Oxidation and biodegrad ability enhancement of l,4alioxaiie 
using hydrogen peroxide and ozone. 

C D ADAMS (t’lermon University, S ( ), P A SGANLIAN, 
arid N D SEURIST 

Lm'ironntrnlal St tern e fechnolof>\, 1994 28, No 11 1H12 
IKIK 

I'hc use of hydrogen peroxide in uirnbinalion with n/onc to iru rea.se 
the hnxtegradahiluy ol 1,4 dioxarie in synthetic groundwater and 
industrial wastewaters was investigated The effects of the hydrogen 
peroxide o/one rutin, bicarbonate alkalinity, anacrobu metabolic 
by prtHlucls, organn wastewater constituents, and initial dioxane 
lontentialion on the oxidant dosages required to atfueve biodegrad 
ahilily enhanirmerit of the synlhetn aqueous solutions of 1,4-diox 
aric were examined Bicarbonate alkalinity and competition h> 
l.idioxolanr and 2 methyl I.Vdioxolane increased the oxidant 
dosages required lot 1,4 dioxane oxidation the optimal hydrogen 
j km oxide o/one molui ratio was 0 5 1 lot most wastewaters There 
are 49 refeieiH.es I1.N.A. 

95*0785 

Alter native strategies for removing hromute. 

M NIDDIQU1 (US Air Force Academy, Colorado Springs 
Colo), G AM V K OZEKIN Vv ZHAE and F WESTERHOFF 
Journal of Amrru an Water Works .4u<u latton, 1994 8h, No 10, 

HI 9(, 

Biomate was formed during ivonation of natural warns containing 
bromide Drinking water regulations would probably spec it> a maxi 
nuil contaminant level |M(1( ol 10 ug per litre for hmmair and a 
hest available treatment (BAT ) of pH adjustment Removal opiums 
appluablc to conventional surf me water treatment works using 
o/onc are evaluated Methods for removing bromaic after us forma 
tion were use of a chemical reducing agcnt-coagulant activated 
uiibori and ultraviolet (l 'V ) inudiulion lire innovative technique ot 
high-energy election beam (HliliR) irmhalion lor bromate destruc 
lion was also studied In all the processes, bromide was found m the 
treated water indicating that chemical reduction was the dominant 
removal mechanism lire presence ot background (IXX1 affected 
hrormitc reduction lor all the processes pH variation affected reduc¬ 
tion by tenons iron and activated carbon treatment Ferrous non. 
introduced after preo/onation acted as a reducing agent lor bromate 
and as a coagulant tor disinfection by product precursors Granular 
activated carbon coiumns could he used cconomicallv to remove 


bromate from low DOC and chemically pretraiied waters The cost 
of I’V and HEEB irradiation had not been adequately evaluated 
VS, A. 

95-078* 

Effect of water composition on organic mkropollutant re¬ 
moval by ozonation: part 2: simulation of mkropottulatit re¬ 
moval in ideal reactors. 

M T ORTA de VELASQUEZ (Umversidad National Autonoma 
de Mexico, Coyoacanh N MARTIN. V BOISDON, and A 
LAPLANCHE 

Revue dei Science s de iEau< 1994, 7, No 3, 309-323 (in French, 
English summary) 

A mathematical simulation of trace organic contaminant oxidation 
in a plug flow reactor was developed, on the assumption that the 
concentration of hydroxyl radicals was proportional to the concen¬ 
tration of o/one at any point and that the oxidation process was 
governed by second order kinetics The point concentration of o/one 
was calculated from the partial pressure on the basis of Henry’s law, 
and also the rale ol dissipation of o/one during passage through the 
o/one contactor, which consisted of a column into which ozone was 
injec ted at the base The simulation was calibrated unth reference to 
experimental observations of the rate of destruction of parathion, and 
ihc resulting model was capable of predicting the effects of changes 
in o/onr dosage and contact time on the residual level ot parathion 
with a reasonable degree ol accuracy Further refinements to the 
model to lake into account non ideal conditions at the base of the 
column are proposed isec also Aqualine Abstract No 94 5275) 
(English translation 250 pounds sicrlmg. valid for 1995) Mexico 

95-0787 
O/nne friendly. 

E MLDMAN 

New ( ivil bn$metf, 1994. No I 1(14. Water Supplement 10 11 
Brief technical details arc given of the introduction of o/onation to 
ihc Invertanmc water treatment works, serving Aberdeen of Gram¬ 
pian Regional C 'ouncil Die intention was to reduce colour from the 
peal) souue water (the Dee rivei). to meet EC’ drinking water 
requirements and to satisfy consume*s wishes, and also in reduce 
consumption of chlorine hv reducing the chlorine-consuming or 
game compounds Air source o/one would be generated on site, and 
introduced between the raw water storage reservoirs and the firsi 
stage of the present treatment (slow' sand (dilation I, via over and un¬ 
der baffles m 2 reactors Final treatment would be as ai present, lime 
addition for pH correction and chlorination tor disinfection vSpacc 
had born left at the works for the mcoiporation of additional or 
alternative treatments such as lead reduction or ehloraminatron 
l.K. 

95-0788 

Part 1 - nano filtration compared to other softening processes. 

B W SCHNEIDER (Schneider Enterprises, Burlington, Wis ) 
l ‘If rapid re Water, 1994. 11, No 1 b5 f»H and 70 74 
A detailed survey is presented ot alternative methods of softening 
water, hv either excluding the ions constituting it.s hardness (by 
membrane processes), precipitating them (by chemical processes), 
or binding them to suitable materials (by ton-exchange processes) 
The prim ipal membrane process discussed is nanofiltration. in terms 
ol the pore diameter and shape ot the tiller material, its formation 
iruo spiral-wound elements, ns operating pressure, and the percent¬ 
age (75-95 per cent) ol permeate required The proportion ot divalent 
and monovalent ions that could pass through the membrane into the 
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permeate at differed cwncourMiom ol total dissolved aoIhK in iV 
water being treated i* considered, and the improve ineni m vohds 
rejection attainable by the addition ol a scale inhibitor or acid tame 
Miration is suggested Among Uwr precipitation process told ami 
hot Umc softening are described in terms ol their chemistry and 
eonomits, lower miiiaJ capital costs were counter Kilaiwcd b> 
higher operating costs, especially when the treat mem and disposal 
ol the softening sludge, with its high watci volume is taken into 
account Tlie ability of lon-ex change processes to achieve high levels 
ol softening under suitable conditions is discussed iik hiding the ratio 
of monovalent to divalent cations m the water and adequate ttpfcn 
ishment or regeneration of the ion-exchange matenaK when thes 
become exhausted The degree ol operator skill required lor e.uh 
i\pe ol process is discussed and lor each ivpe data air given fm 
typical reductions in total dissolved solids akium sodium and 
magnesium U.S.A. 

95-0789 

Removal of phosphate in aqueous solution h> per met hslated 
poly! ethylend mine i. 

\ PALMER (l mvcrsitat Iuhmgenl R /HOI K I 
(it CKIXF.R. and h BAYER 

\i hi Hutrw ktmita et thdrohiologu a 1994 22. No 5 2'1 2 0 
1 in English) 

The water voluble polymer permethy lated poly tutu lenurninc) or 
PMP wus obtained by methvlation ol pohethvlaieiimric using 
methvl sulphate as described in the literature 1 he resulting poly mu 
uts as a completing agent lor phosphate ions because ol the posi 
•ivcly charged amino groups present m both the poly mu h.kkboiv 
md the side chains The reaction between PMP and phosphate was 
investigated over a wuk range ol possible variables .o a Imms loi a 
selective homogeneous route lor (he elimination of dissolved phos 
phalelrom waicr andcMIucnts By dosing the polv mrr rifhi vomit 
proporn ms into a solution ot phosphate mntainu g MtO mg phos 
phate per litre at pH K ** followed bv membrane liltiabon a W 
removal performance was achieved I he maximal binding < apai its 
id the PMP reagent amounting to l mg phosphate |s i g ol poi> mi t 
it pH T Studies ol the degree o) interim ikc fronn ornpumy imons 
indicated that oniv sulphate ions at high lomemr mons <. uised anv 
Mendicant interference Germans 

95-0790 

I raasformation of chlorinated organic compounds h\ iron 
and manganese powders in buffered water and in la mi till 
leachate. 

t (i S('Hkbft R I Stanford l mversiis ( ild i and M 
KKINHARD 

( heminphert 1994 29, No K I'M* )7^ 

the ability of iron and manganese powders to translnim soiih 
chlorinated organic compounds under anrerohic conditions w,e 
investigated letnxhloroethvlene H*0 * w i\ tr insfontied bv non 
powder (4 1 g per litre) in oxygen Iree HI PhS butfurd (pH i 
water at SOT with a half life ol 20 d At romr tempi r mm m 
oxygen free HFPhS buffered wain 1 i 1 tm Idomct h me H Ai 
5 I die hlorocthvlcne (DCh) and PO tea*.ltd with both metals 
Oichioromethanc (TX'M) 1 1 dn hlortahane (IX Ai and i 4 di 
shlorobcwcne (DCft) did not react with either meld 1( \ w is 
completely transformed within 2H d IX l and PC I were HO and ^ 
per cent removed respectively I~bc reaction of the chlorinated 
organic L.ornpounds at room temperature in ante* laved buffered 
solution was compared to then reaction m 2 nnn autoclaved 
leachates from 2 landfills Wtien iron was added to ibe 2 leachates 


the rraumiv wav similar to that seen for the room tempectwurr 
HU K KS experiment wnto iron The reactivity ot the 6 substrate* m 
dir presence of manganese was ximtUi m lire 2 leaclutes flic 
concentration of TX A clrt teased, (hat of IX‘\ murased amt IX‘M. 

I XT and IX ft did mvt re.K t IX T di appeared from nnr kachtue hut 
not hk othci Uudogual ttansformahrvi was seen m tw Icachate 
1 2v \ 

95-0791 

Kinetics and priydtw is of TI02 pholocntnivtk degradation (if 
pyridine in water. 

( MAII I ARI) l>l PI S <l cole < rmule dr l von End tv) ( 

GUI l ARD H CCH RBON and V H( HAT 

i tninmrru'nt*U Sr irru i A l r*r Hm Ui *c v 1994 28. No \ 2 2 I 7b 

:im* 

IN inline voluinm rt (> I hS nM was equiIihiatrd with titanium dioxide 
in the vlail then exposed ti> l \ light Analyses were bv high 
piedomniHt* liquid chromatography ami gas ihrountingiaphs mass 
speitromeuv the latter es|vrcndly lor intnrnediiuri iNodme in 
nails JisaptHMiid actoidmg to lust onfer kinetics ^ u ute swiftet 
ihm brn/unide N phnnirtluiumnle and nitmhcn/enr !l\dtt»xy 
Eahnri oiauied at the scmmh! (position Acetate toinute and 7 all 
phaiit mu imediates weir uicnlificd all containing (arhoml gioups 
md m n>mc .axes an amide group I oj relatively high imtml pvrtdlnc 
t onerritr itions dipvttdvl and i*ubamovl pyridine isomers were also 
dews in) is miemvrduies Organic inUogcu was almost toully mm 
u.ih/ed ai t V uiadiatnm times 2 * limes us long in required in 
ilimmau pyndinr I nkner 

95 0792 

Stale of developmrnl lor process water and effluent trfaimrnt 
m liol-rolling mills design and operating results fov u new 
water arcultttion system 

I HXMMANN it onstilaqiM Hamburgi and \ (»RABBf 
korn xpaiuUn' A/mrim r 1994 41, No 10 IH70 IH22and IK24 
1 S2b i m t irrman I nr In h suturnai v i 

A new waiir .uni effluent luaimnu swirm was mtrodtncd by the 
KIik i on vii c iwoii tor ip hot mli.ug mac him shop in Mao It 1992 
lh( i ih ling w iter vv ts nralcd mul irun ulaled at a tale ol IKOOd 
m^ per h md I hr milling poni v prumtlrd a k duct ion m ihe 
ovc rail water i onsuinption loi sitehnaking to about 02 m (|x*r loimr 
iiom tlte original (ipim of 90 ItKi in t pn tonne I hr wain under 
vn nt c nagulalioi and Ihu c ul ilion follow rd by dual media fdliation 
beloo bung in yi led tin sludge lu\i bung thukuicd and then 
dew mn d m a fihr i pres* poof to drposal Ihr layout and deunled 
plant uivvopnoio tm ihi entm tuaimem and reutt illation plant 
toguhu with iivnposiiiffn.il dan on the muled w.iici and live 
a w ig< ar uprated \ ngitdi lianslation 220fN»uiuls Muling valid 
for )99*. (.errnanv 

95-0793 

R ever si osmosis versus Ion exchange - part l 

B HAMII I ON Mt undtoii l npirtruing iiu fkrorr ( i*lt> » and 

i) {)R! MMUNDS 

/ itrupun r 199 q \ t f \ () ,22 t ’ 

\ c ompu hi nsivi rrvu w rs olfurrl ofihi uKamages md disacisan 
ngisol ion tvch.mgc andr'vtrsr nsmoso prim sst% toi (he produc 
non cd hadi purilv water ( )jk rahon.d factors dial she mid f>r 
evalu nrf 1 belrm a dr< ision on who ft h’ stdec ( o nuidr arr reviewed 
A thofoutfh know W dgt of the i bar at tenMns of Ihc raw water 
espiMidiy the level of total dissolved solids was required to select 
the rjppropnat* proirv\ l rc hint d 1 actors le.iding to Ihr mod dh 
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cieni use of each method arc con&ideml including water temperature 
range (broad for ton-exchange, narrow for reverie utmomh the need 
(or pH correction (greater (or cello lone acetate membranes than for 
thin*film composite polyamide), pre treatment requirement* the 
sermirvity of membrane* to attack by either baticm or the chlorine 
used to control them, and the proportion of feedwater eventually 
appearing at waste (typically 10 per cent for resin regenerant, 25 per 
t rnt for membrane reject water) The problems of < hemiLiiK storage 
especially for resin regeneration and restrictions on waste disposal 
imposed by health related and environmental regulations are consid¬ 
ered Capital and long teim operating costs should he considered 
including life expectancy of resins and membranes, regeneration 
costs (on site or ofl site) consumables (especially power tor pres 
sun/ing rnrmbranrN), the need for bock up when either process 
lailed or was taken out of serene lor maintenance and locallv 
opetaiue I tutors at any one site I’.S.A. 

94- 0794 

The role of membrane technology In water purification sys¬ 
tems for reactivated variable-load power plants. 

W V COIJJINTRO (Water ( onsultmg Specialists Inc New 
Hope* V a ) 

Ullrafmre Wttlvr , 1994 11, No 7 40 4b 

High pmily water treatment to provide boiler make up water at 
powri stations used mterinittently are discussed Hit situation pm 
lulated is that id a dr-iomnnsocmrd power station with us original 
water treatment ptrucss and of i omparativclv small generating ca 
pacity bom alternuttsr treatments all based on membranes id dil 
lercnt types used m various configurations reverse osmosis 
ulliaftllration and rleclrodiulysis reversal are suggested Hie choice 
would depend on the partis iiIji cneumstanecs of each individual 
power station ll.S.A. 

UNDERGROUND SERVICES AND 
WATER USE 

X*f uImi A Israels 95-0501. 95-0M0. 95-W.KK, 95-080 

95- 0795 

Hie use of plastic pipes In the water industry. 

I MORRIS (WRc pic Swindon) 

Pipes & Pipelines International 1994 49, No 5 M th 
the ^ prim ipal types of plasm pipe used m water mdustiv applnu 
lions are described polyethylene I "VC and glass remlorccd pi istu 
ChaiuilertsiM s and advantages ol these diltcrent materials ire dis 
cussed together with their applications VVoik carried out b\ WR k 
pic in investigating plastic pipe's and developing standaids lor the 
I’ K vviitci mdustiv is outlined Issues addiessed during itns work 
included jointing conditions Iraeturc pipeline components mstal 
latum and pipeline performance, and operating costs ILK. 

95-079#» 

Khgt path 
K HYIIS 

\ew ('n tl I tifttneet 1994 No I l(>4 Water Supplement 21 22 
and 24 

l he innge ol services offered by 1TT Hvgt is expounded The 
company while primarily known as a supplier ot pumps (cspec lalls 
submerstbles), aho otters a design sen no loi pumping stations and 
tor water treatmciu and sewage treatment works hewer problems 


arise »n integrating the civil mechanical and electrical elements of 
an engineering scheme when, the mechanical ami electrical contrac¬ 
tor supervises the civil work rather than when the situation is the 
reverse hxamples of recent contracts m the l' K arc quoted l’,K. 

95-0797 

Network modelling: advance* at a major British utility. 

A H.rON (Severn Trent Wdtcr Ltd Birmingham), and A M 

SOillTF 

hnirnal of Arne man Water Works A iUH'tatton, 1994, 46, No I 1 
12 W 

Severn Trent Water had been involved m dynamic network model¬ 
ling for more than 11 years An analysts of the benefits of network 
analysis showed that extra customer-related benefits could be real¬ 
ized by extending the use ot network models to non specialists The 
network analysis capability was expanded to the operating districts 
Tins required enhancement of the software provision of hardware 
and network models and user training The economic benefits 
iK hicvcd during the first 1 years of the models' use outweighed the 
initial investment l r .K. 

95-0798 

Mission control. 

M II ADDON 

Water Ihtllenn 1994 No h29 11-12 

A bin I description is offered ol the supervisors control and data 
acquisition system installed at the Hampton water treatment works 
bv Humes Water to ensure the most cost eflectivr operation of its 
I ondon ring main system Information on volume of How pressure 
reservoir levels (uihiduv and chlorine levels is integrated into op 
national data horn 7 major treatment works 2f> wells 7b service 
reservoirs 9 re pumping stations and If pump out shafts Although 
the mam is gravity fed power is required loi pumping out to supply 
districts and tor re pumping within the ring itself optimizing the 
lime ol pumping to take advantage of favourable electnutv Units 
trquues a knowledge of the demand patterns ol individual supply 
districts and likely modifk jnons <4 them when weather i ondrhons 
change customers’ demand habits Adjustments to How m the ring 
have also to be made when icp.iir and maintenance are required to 
am pari ot it oi to any ol the works feeding it 1 .k 

95-0799 

New Wk TBM. 

J HI RK1 

HotltJ htnntllmK 1994 7, No K N9 and N 1 I M2 
1 hi use ol a TBM m the exc avation ot water tunnel piojccls in New 
\ oik C’ltv is described 1 lie Kohbms IBM was being used for iHvrmg 
29 (HH) It ot 24 ft and 2d (t diameter tunnel After driving 4 short 
tunnels the machine was rebuilt with new aiders and iddmonal 
lluusi capacity I xcavatmn through the difficult ground conditions 
is discussed Design and operation ol the I ake .Shore \cnica! con 
sever is also outlined l .S.A. 

95-9800 

Yaldings yield bears fruit in (warden of Kngland 

1 M R bAVVDRV (McDowells Ltdi 
Waft r Serum 1994 98, Noll K4 12 It 

Die almost completed Southern Water \ aiding Water Resource 
scheme at Hew I Water near Tunbridge Wells would increase the 
yield from the Medway river basin the major source of surface water 
in the counts The pipeline contract awarded to R t Docwra is 
described The contract comprised laying 1200 mm diameter steel 
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pipe buned on a 19 km long route through Kem countryside The 
pipes and fittings were internally lined with ceninfugaliy applied 
cement mortar and ejacmally coated with bitumen enamel wrapping 
An impressed current system of (.athodu; protection had also been 
uncalled at several locations akmg the route to cope w tih aggressive 
votl conditions Environmental considerations involved in the 
pipelaying project are discussed l.k. 

95-0001 

Experience of cement mortar-Uned sled pipe for conveyance 
of soft aggressive water from an impounding reservoir. 

M GIERIG (Bayensches lainck-sami fur WastervHrtSvh.dt 
MunthenK G SCHRETZF.NMAYR. and W STHWLNK 
iiWfr Wassrr/Ab*'fisser. 1994 135, No 10 573 4 nd 580 
(in German, English summary) 

Various types ot cemem mortar lining lor steel water mains were 
subjected l<> field tnals lasting K years during which time they *m 
continuously exposed to the soli aggressive water Iron a reservoir 
f he watci composition was on die borderline lor the use ol normal 
mortars according to DIN 2614 Alter a prrnxJ of 4 v<\us the 
formation ol a biotilrn with a coaling thukness of up to 3 mm was 
observed, accompanied in some cases bv enhanced corrosive alt uk 
on standard morUus lor which the Ukali/ed production of carbon 
dioxide was believed to he responsible Special grades ot mort u with 
ui id resistant properties were virtually unaffected with lower levels 
ol him loirnaiion and negligible t orrosion fhe preseme ol org inn 
.idclmves in the mortars did not have anv undrvnahjr ilkvis Iht 
presence ol humte us ids m the water howevi i uas partis coninhu 
tors to the deterioration ol the lining owing to then ohli/aiion a\ i 
suhstrale hv organisms responsible tor biohlm growth and produi 
linn ol carbon dioxide in the biotilrn l English translation -?l»5 pc ninth 
sterling, valid lor 1995) Germany 

95-0802 
Material gain. 

I MANSON 

\\<iur Strut r\ bm W,NollH4 14 IS 

A new plastics alloy pressure pipe vysiem HrplO had hern devr l 
oped by Hepworth Industrial Prodm ts following a ' million pound 
sterling, S year rolling investment piogramrm I hr wstem nltnrd 
significant performance, life costs and reliability benefits over po)> 
ethylene and ductile iron The new pipe was the result ol mllahora 
lion between Hepworth Budding Pioducls North West Watci and 
the consultancy Pipeline Developments Icsting regimes had sn 
voiced both I 'K experts and organizations in l mope and Die 
l SA Die plastics alloy was hmned bv blending chlorinated 
poly ethylene, polyvinyl chloride and selected airs lie derivatives 
I he material had exceptional resistance to tracking long mm 
strength retention, high impact resistance and high protection against 
cvilc loading fatigue pollnwint 3 years of successful trials the 
material had been selected by North W est W ok i lor most of its trunk 
mam applications l.K. 

95-0803 

In sleeve or no I to sleeve? 

M HOFFMAN (Stanton Pic 1 

VWrJ tenure IW 98, No 1186 40 41 and 46 

/me ami/me alloys had excellent corrosion resistance and were used 

as protective coating tor iron and steel Zinc formed a protective layer 

of transformation products and, being electronegative to iron, could 

protect it sAcnfiually In Europe, /me coating had been applied to 

ductile iron pipes for more than 30 years In the l K . polyethylene 


sleeving was ured to protect ductile iron mams /am lOtWinp xtt? 
introduced m the T K ml 984 and used m conjunction with sleeving 
The performance of the coatings m live l N and Europe confirmed 
then yumthditv as stand akxie protexuon m most cases thus eiimt 
nulling i he iv*cd 1m dees mg except Itw partuuiatlv aggreune twite 
I'JL 

95-0804 

Water main* inspection utini rtedrtmte ttiftxor it! and 
da lx storage equipment. 

C 11* NIK EH i He mum Sew cun GmbH, 

(• Vi7 \b»tt\\rr 1994 135, No 10 NH 1 5H4 tin Ctetman 

English summon * 

An improved system of leak detection is described based on the 
automatic measurement of noise levels dutmg a selected time niter 
\td sa\ tiom 02 1*1 to 1)2 to h. when consumption was expected In 
he minimal and ieuk noise would be most notueable above the 
background noise level A run rophom* and data logger in a i ompau 
i ,sve could fx 1 inserted into sevnal valve c lumber* and left overnight 
I he following dav the stoted inhumation could hr downloaded into 
a P( and* valuaied Hv using a series of me aMiirngpomiv any change 
m the noise level from |xnni u» point would provide some indication 
of the position of a leak and mote precise localization using a 
correlator became feasible When no leaks were present tlw buck 
ground noise It vds tould Iv stoied lor future reference Die benefits 
ol Ok* promised n hi hod relative to more uadi ho mil appro,w Ires u»eh 
as uuMxurcrtK nt ol night time consumption are div* nssrd t English 
translation MS jviuikK steiling valid hr 0*05) Gurtntmy 

95*0805 

1 oss adjuslnrs 
1 SIIDMAN 

MtJUf ii I nMtimment MiiruitfrmeHt 1904 No 20, 12 M 
I he H v Spimt piogianum he Ifnd countries frude technical exjw^r 
list Haistc Kiti palm k nu ollaf^orutuMi w nh V orkshire W'atrr berv 
icrv received pioyect tuiidmg U» provide technologies such as 
m twork nuxldlmg and leakage control to4 utilities mGreece S|Mtn 
and eastern (#crmanv fruriijM* 

95-0806 

Lmali/inj: difTleull leaks, 

k R< l\ i Rc ten Ac oustu s i 

Wnfrr X B a\lr hmfmrnf (904 37, No H H» 

\ anahons in soil density nms< Impirmy and the rwm linear sensi 
In iiv ol tin human ear were some ol Ilk* pmhicim of tr^lmonal leak 
detection methods A broad band slalistical analysing unit. Atjualog 
V) wa> developed l King the nmiv overmghi an approximate area 
of leakage could lx* identified { .H, 

95-0807 

Sieving ihc fvldmer on leakage, 

( HGW IS 

l Kait r A Wot/# Jrtaimrni 1994 37, No II Ih 
I /*akagt‘ t ould fx \ aused b\ deleuoration due to age ground move 
mem water pressure changes advrrsc ground conditions damage b\ 
third parlies and |>oor workmanship Fifie joints, fiUmgs and servn e 
connections were the most vulnerable arras I ink Ifkamm had 
improved sukc tfte mtroducimn cd district metering areas ‘total 
leakage ranged from 4 4 16 hues |>er property d with 14 4K per tent 
attributable to supply pipe leakage Many water companies had 
leakage control departments ReccM reduction of live K factor cauld 
affcU capital mvrsorvcrrt w.hem**% Replacement might he a better 
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option than refurbishment cm small sized distribution pipelines li 
wav lmpoftxihle to eliminate leakage entirely I .K. 

95 -oww 

Prwwire dependent leakage. 

J MAY <Pro Aqua Systems) 

World Water and t nvtrontnentai t n$tw eriny 1 994 17, \n 8 10 
Pressure control is fundamental to anv leakage lomrnl polity The 
.tuurate and viable control provided by Pressure Guardian an 
cleuroim Ur gel node pressure control system from Pro Aqua Sys 
teim is dexi rihed Results obtained using the system on a distnbu 
lion system i ompnsing 2972 properties are discussed 1 he control 
system utilized the pressure dependent leakage equation with dis 
played results showing the equation being applied to show system 
boundaries and pcrlotmanic II.K. 

95-0809 

Going where no man ha* gone before robots take on danger - 
mis underwater pipeline insect Ions 

R SHFRWOOt) (Aquatic Viemes Inc St rathenncs Oril i 
Watt r A Wnwrwntrr frtmrmnonni 1994 9, No S 48 and SO S? 
New applic at tons of temolely optr iteil vc tin les ( R( )V i arc repotted 
md iru hide internal pipelines and tunnel uisjx(nous An ex imple is 
given of its use in freshwater mussel control in lhi Cireal I ikes 
region I hi system safely replaced divers for the ms|Vthon of 
confined pipelines further developments ot HOV ire idenldieil 
mt hiding sonar on iging hbrt optir umhilu il cahles and I isrr range 
gale imaging Canada 

WON 1(1 

Aqueduct management planning 1 hlrlmcre, Huweswater and 
Vymwy aqueducts. 

R I ( HI mil I > (North West W Her I id ) md I) I AIRMAN 
Journal of Inuttutum of WtUr t and / m troruruntnf Mnrunit nit nt 
I ( 8M 8, No S S02 S| 2 

three ol North West VS aler I muled s luge si iqueducls wen mm 
med in I9KK 1992 lo issess their condition md rehabilitation it 
quite merits Among tht techniques employrd were therm il m 
sin vc vs to delect glohd le ikage leak muse vomlihon i iVaison 
survey of siphon* lo identify coating dibits ultrasonic thu kness 
nu asuti merit ladtogr iphic mspoi lion man entry md ( ('I V sur 
vc v s ,ii ul stmt fur a 1 1 cam m it ion of hi ulgt s Where dut 1 1 mspt c turn 
was impossible ulltasonic md CC1V methods win n ison ihl\ 
stucesslul A S uitcgoiv grading system relating to the probability 
ot failure was devised llistoiual data were txtnnned ( asi iron 
pipe s weie m the best condition had limited sin I pipe s pre stressed 
i onurte pipes and presiressed coin rete bridges were in poor comh 
lion f [lbricalion and c onsiruc lion dif Ik nines were ollen ai the mol 
ol ihc pi ohh ms w i«h mans nldci cast irou/skel budges md v lives 
badly deteuotated ( tgem vvoik was m hand md long krm invest 
menl [dans were being Uumulaled A disuusum on the paper m 
nu hided I K 

9541811 

Ventilation scheme for the Hamburg trunk sewers 

I l 1 N/ (l mwellbchorcte dci I reien mul tlansesladt Hamhuig) 

Abua%\erte< Imtk 1994 45, No 5 28 TO on German) 
lhe problems associated with the generation md emission ot loul 
odours within the Hamhuig sewerage system are discussed Ihc 
p mb lorn had been exai erbated by the cons* uction of the system ol 
deep level intcaeptors conveying tend sew igc trom the inner city 
network to the new central sewage treatment plant it Kohlbrandholt 


Dradenau the very bug transport times and the numerous drop 
shafts and transfer points between the old and the new sewer systems 
had accentuated the liberation of those foul-smeltmg substances 
which accumulated due to the very slight falls (sometimes reversed) 
which characterized the older portions of the network The increase 
in turbulence m the vertical shafts combined with the flushing effect 
m response to ratnlall events, and also in a few places, the effects of 
>olar radiation on pipe bridges caused the malodorous substances 
originally present in solution to be volatilized into the sewer and at 
some places, tmo the local environment The legal constraints apply 
mg lo the atmospheric emission of noxious substances in North 
Rhine Westphalia are summarized, according to which a threshold 
value lot the concentration of foul odours might only he exceeded 
for a very limited period Ihc efforts being made to comply with the 
official stipulations are reviewed including measure* lo arrest the 
formation of odours (avoidance of septic condition*) structural im 
provements to minimize their release and a ventilation system for 
ihc entire trunk sewer network This is composed ot 1 sections and 
a description ol ihc proposed arrangement of exhaust ducts and 
bioliliers lor exhaust air tumriuaiion is given (hnglish translation 
I65 pounds sterling valid for I99S) Germany 

95-0812 

I he C ologne Sewer Scheme 2000 - a half-time report 

H Ol I MANN (Arm fur Siadtentwasserung Koln) and O 
SCHAA1 

\hnawertt( hntk IW4 45, No 5 *>1 54 and 56 5“ (in German) 
Progress achieved with the implementation ol the wide ranging 
sewerage impmvcmcni progrimme for the ut> of Cologne is rr 
viewed ftu programme ongmally commenced m 1987 was due to 
have reached its halt wav point it the end ol 19*0 and this lurnmg 
point w is marked by the occurrence ot an exceptional flood event in 
ihc Rhine whith inundated the bankside areas of the ut\ The first 
priority ol the programme was to update the sewage treatmeni 
facilities tor the utv md to provide ternary treatment facilities for 
ill (lu sewage entering ihc Sbinnluim sew ige treatment plant I his 
w is achieved by the end of 1902 vuth the result that there had been 
i sigmlicant fall in the pollution load entering the Rhine although 
process optimization was still going on at the beginning of 1991 
I videnci ol the pronounced reduction m nutrient loadings in the 
treiud ellluent during the c irly pari ot I99T is presented Further 
majoi works in progress are reviewed in particular ihe construction 
ol barrier gate s inside the prinupil effluent outfalls activated m the 
event of a given high water level in the Rhine being exceeded to 
pic uni Hood waters born entering the sewn network A sophisti 
catcd control network for measuicmenl of upstream flow conditions 
rami all intensity and other relevant factors was also being installed 
to control the operation ol such harriers and sewage pumping sta 
lions Other protects concerned with stormwater retention Ltuluatcs 
and domestic property drainage were pending (Inghsh translation 
225 pounds sterling valid lor 1995) Germany 

95-0813 

Drainage from highways and other paved areas: methods of 
toilet lion, disposal and treatment. 

J S l AR TIN (Sir William Halt row and Partners l id Swindon) 
and R \ I ANSIXTWN 

Journal of Imtirution of Water and tn\ ironmental Management 
1994 8 , No 5 51K 526 

Methods ot iollectmg road drainage bv gulls V-shaped channel 
combined kerbAJiamage and grated channel systems.and attenuating 
How in on stream and off -stream retention ponds are described 
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Methods of controlling water quality are considered Prnturv scdi 
mentation in oil interceptors or retention ponds could he further 
enhanced by vegetative treatment systems to encourage mlimcnu 
non. to act as filters, bioaccumulatc pollutants and fix heavy meiah 
into sediments in the rhizmpherc ll is important to consider minmuJ 
retention periods and maximal How velocities rather than umxntmr 
on minimal storage volume alone The sue of the permanent wetted 
vegetated area should be as large os possible lo entourage immobi 
lizalion and destruction of pollutants More research o needed to 
provide design criteria U.K- 

95-0814 

Approaches to parallel storage computations for wv»rr net¬ 
works. 

R TANDLER (Computer Tandler, Buch am hrthaclO 
Korrespondrnz Ahwmier. 1994, 41 , No 10, 1 "'MV 1?52 and 1755 
1761 (in German, English summary) 

Previously the bchavicnir of storm sewer net work * during viorm 
e vents, and the frequency of occurrence of surcharging and hack-up 
m the network, had been estimated by hydmloguul methods More 
recently the new European Standard EN752. had advocated the use 
of hydrodynamic simulation methods which were very demanding 
in their use of computer time and also in the level of involvement by 
the user especially for complex networks In addition an c\*ni 
determination of overflow frequency required on analysis of vm 
many rainfall events, taking into consideration ihrir plate m the 
sewers 1 o simplify the method, proposals are made based on die um 
of the symmetry principle coupled w uh a mic rin nmpuirr and so rral 
processors which enabled the desired result In he achieved mm h 
more rapidly and with greater a onorm of effort (F nglish translation 
4 55 pounds sterling valid lor 1995) (a*mu)m 

95-0815 

Application of geographic information systems lo sewer net¬ 
work calculation. 

I KUCHS (InMitut fur tethnisih wissc-nschaflliihe Hvdiolngie 
Hannover), C MAKSIMOVKM) PRODANOV |(‘. and J El GY 
Ki*rrrspondenz Ahw&ssf'r 1994, 41 t No 10 1766 l76H,md 1770 
177A (m German, English summary ) 

Initial results arc reported from a study of the application ol GIS 
mapping to the analysis design and management of urban drainage 
networks The interest lies in the nature of the interaction between 
different information sources. and the combination of geographic 
information with the use ol sewer system models Hit results were 
part of a project investigating the needs and solutions for a largclv 
automated system of input data acquisition together with live neces 
sary aids and the requirement for further manual processing, as a 
basis for input to simulation mcniels Eurthermore the relevant 
interfaces were being devised to facilitate Ihe preparation and proc 
essing of (he mapping informalKm (English translation 2 ( H) pounds 
sterling, valid for 1995) Germany 

95-0816 

Cost saving In sewage disposal. 

K BDCKSTEEG (Baycnschcs StaatsminiMerium fur 
Landesent wick lung und UmwelUragcn. Murrehcn), and E 
ENG EM ANN 

Korresponden: Ahn*asser, 1994. 41 , No |0. 178^ 1784 and 17H7- 
1788 (in German, English summary) 

The need for minimizing the costs of sewage disposal has become 
one of the major topics of discussion in ihe context of finance few 
pubbe utilities The many proposals for low -cost sewerage systems 


often wrre associated with other aw penalUrs which might tall on 
live property owner on occupier, with the result that the oventH saving 
wav mimmaJ Various options tor cost reduction in the provtvnm of 
sewerage tact lures are outlined against the background of effluent 
taxation and standard iz at ion of numerous essential v omponenis of 
the sewage treatment system Some of the professional aitmf'iautftn 
and official bodies involved in efforts to reduce the cost of budding 
and maintaining the necessary fact hues ate enumerated CkMW 
attention must he g.ven to the con sequences of proposed economies 
m the chon, medium and longer term i English translation lHO 
pounds staling valid (or 1995) (Germany 

95-8817 

" ater in (he Entire her, Ihe cooperative drainage undertaking 
and the local environment 

[) EONDONG (Eimdretgem wmt nshafl und Ijppcvertvaml, Expert) 
Waxierwiriru hip 1994, 84 , No u 44b 450 (in German. English 
'ummary) 

Ihe d«ai stage problems I hat bad plagued the hum her di strict, m the 
heart ol ihe Ruhr mduMiiul region, since the turn of the century are 
res revved Pros mom tor sr wet age and pipelines tor diluent disposal 
m (he catchment were hampered bv repeated subsidences due to unit 
muting and resulted in Ok* development ol stagnant |hk>K ami 
swamps w hu h blighted the w hole area Ihe Ernst ha gcnoissrnfw hail, 
i he inoperative drainage author it v established to deal with these 
problems lonstruc ted a network ol open drums conveying the mixed 
diluents to a decentralized treatment plan*, ms n result ol which the 
f iriMhcr ticiamc u conduit foi all manner of disctiaigcs i tuber than 
a natural watersourve Vsiih the cessation of much of tire industrial 
activity in the legion and the ckmire ol the deep mines, tire subsi 
deme problems no longer arose and the establishment of an under 
ground duin,igc syvicm free amt feasible At tire same lone font 
sewage and el fluent discharges had been segregated from Monti wm 
ter runoff and the restoration of (he area had freermre n high-priority 
task Some examples of lire application ol tire burst ecological 
attitudes to the design of drainage irei works mid Ore renatuinhzmion 
of watercourses are disc uvsed t hrve measures had uu wired (onxul 
cm able capital expenditure, as a result of wlm h charges foe sewerage 
seivues had risen substantially (English tnmxlation 705 pounds 
sterling valid for 1995» Germany 

95-0818 

Sub-surface work for Belfast sewerage Job. 

V DARI ING 

funnrl* A / unnrUmg 1994 26, No 10 ?0 28 
Vn nrk fremg carried out on Surge l of the Duncruc Street Sewage 
treatment Works inlet trunk sewn in Bell am is described Hu* work 
involved the underground vonstnn tmn of a GmJumcta lined sewer 
tunnel to replace an old i 8 m diameter sled line and was i art ted out 
hv comrailor WAM (GB) lad l xcavatmn was by traditional cut 
and cover methods and by shield, and using different concrete raft 
support systems to copr with variable ground conditions Dewater 
mg during excavation is also discussed Dre project was started in 
October 1992 and was scheduled for completion in Deccmhci 1995 
l K 

95-0819 

Beyond Ihe trenches. 

H DERR (Metcalf Si Eddy Inter national Oxford SC ) 

Watrr pjivtronmrnt A Tet knohtft\ 1994, 6 , No J1, 50 54 
Alternatives to conventional open trench construction for sewer 
construct ion are described Advantages and disadvantages of micro 
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tunnelling and horizontal directional drilling arc discussed A hern a 
live rehabilitation techniques lor existing pipes are considered I wo 
examples of rehabilitation m Dubai are summarized l >&.A. 

95*01120 

('Mand'x Weal l^g Inlirceptor 

R J ESSEX (Woodward Clyde Consultants) and J A 
MORRISON 

World Funnelttnit 1994 7, No H Ml N2B 
Excavation work on the West Ixig Imerceptor Project in ( level and 
Ohio is described Die interceptor was part of .1 l 5 year programme 
to construe! 46 miles of new interceptors and conveyed flows Irom 
4 dec omrrilssionrd wastewater treatment works to the new Southerly 
trertirncnl works via the new Southwest Interceptor Fhc West Irg 
interceptor included 1 7 miles of deep mainline interceptor tunnel 
I 1 miles ol shallow tunnelled unmet lor sewer l N miles of open 
c 111 connector sewers and 5 1 ormruuion shalts (lenlogtt c unditions 
and design t ousideradon of the project arc discussed t xcavalionand 
tunnelling work by U»vat shield machine equipped with hydrauln 
flood doors and by TBM equipped with an articulated shield is 
described U„S.A 

95-OH21 

Sen-witter infiltration the dramatic corrosion of ductile-iron 
Hiring mains. 

M IIONG 

Journal of hiuuatnm of Wan / and hnuronmmud Management 
1994 H f No S 11K M5 

I he cause of the repealed failures of i ductile iron sewage rising 
mam al ( owes Isle of Wight after only * years service operating 
at less than IB bar pressure was investigated C(1 V examination and 
threet observations demonstrated straight cracks dong the lop ol the 
pipe with 11 series ol conical pits internally Sewage analysis clem 
onsiruied from the high chloiide and sulphate concentrations that 
27 60 per cent ol the sewage was sea *aier Ihe combination ol 
sulphate reducing bacteria the high level ol sulphates »nd air tn 
named ns mu robubblcs or released horn solution c riatetl aiortusiw 
environ men I Pipes lined wiih sulphate lesisiam cement mortar 
would probably be more durable I he existing pipe s were lined w ith 
dose luting high performance polyctbvleue linens (o irresi lurthcr 
1 nr fusion IJ K. 

95-0*22 

Hydraulics of corrosive gas pockets In force mains 
l M WAI SKI (Wilkes University Wilkes Barre Pa) I S 
BARNHART J M DRISC Oil and R VI V \ Nl HA 
Water I m itonmt nt Ht wan h 1994 66, No 6 7 77 77K 
Predictive methods lor identifying where hydrogen sulphide corro 
sum was likely to occur in sewer force mains ire picsenird Hie 
research was c undue ted following problems with hsdmgen sulphide 
corrosion in sewer force mams opeiated by Wyoming Valles Sim 
larv Authority USA A physical model ol a lone mam with several 
peaks w«o constructed to study the behaviour ol hydrogen sulphide 
pockets m the pipe Has pockets occurred in force mams tor 2 
reasons 11) an could enter Ihe pipe through an an release ol v unum 
bieakn valve when the hydraulic giade line drops below the pipe 
levels leading to lire surlace How \ 1) when buoyancy of the gas 
pocket prevented the pocket from being dragged downstream and 
the veins ity of the flow prevented buoyancy from moving the pock 
ets upstream to an air release valve leading to multiphase flow 
Equations were developed to predict both type# of How The result 
mg equations were applied to the Wvomrng Valley Sanitary Author 


tty system Erec surface Mow gas pockets were Che primary reason 
hydrogen sulphide corrosion occurred in these force mams Design 
and operational steps to prevent force main failures due to hydrogen 
sulphide corrosion are presented U.S.A. 

95 - 04*23 

Geophysical tnveatigatkm of a sewer. 

J ZINNFCKER (Umwcltbehorde dcr Ereien und Hanses lad ( 
Hamburg) 

Abwa\\rrie< hmk 1994 45, No S IB-12 and 14 (in German Eng 
lish summary) 

Fhe importance of obtaining a complete picture of the structural 
condition of a sewer in need of rehabilitation is stressed, which 
includes some indication of its load hearing capacity and how it may 
have been affected by ground conditions including the presence of 
voids in the viunify of the pipe Such on investigation could only he 
performed by geotechnical methods which were capable of detecting 
delexts in the vewer wall and the surrounding soil The range of 
tec hniques available is discussed and then chief char actcnslics iden 
uticd comprising gravity meters geomagnetic measurements seis 
mic surveys radiological methods and geoclecinc studies Hie 
problems anil situations which these methods are capable of identi 
lying are reviewed arid a case study is presented involving the 
inspection of a deep level masonry sewer of asymmetric cross sec 
hon in the harbour district of Hamburg The sewer inspection urn 
true l was awarded to 2 dilferenl firms involving a total length of 1 Ml 
m with ,1 2*) rn overlap between Ihe 2 parts Both firms employed 
gcoMdtii survey equipment one using a frequency ol more than 7M) 
MM/ and fhe other MHI MH/ Ihe results obtained b> both methods 
are compared although differences in the mode ol presentation in 
the 2 cases made direct comparison difficult Examples ol the form 
of output provided by the 2 surveys are given if nghsh tnnslatinn 
I SO pounds sterling valid for 1995; Germany 

95-(Mi 24 

Maintenance nf sewer pipelines on a systematic basis 

K P ANCAIMANN 

Ahwuwern < hntk 1^14 45, No 5 4S 47 i in German) 

Phe importance of adopting a systematic plan ol sewer system 
inspection and maintenance as outlined in the AIV Guidance Doc u 
ment M 147 is emphasized to insure that every pari of ihe network 
was mspt cted al regular intervals preferably at least once in IB years 
Other t iclors besides an absence of leakage such as hydrauln 
pcrlormanu structural condition and extent ol corrosion must be 
taken into account lo implement an effective rolling programme ol 
sewer mamienancc the use ol up to dale information processing 
equipment w as essential together w uh accurate mapping sv stems for 
pin pointing the location of sewers and other equipment at ground 
lev 1 1 These tasks were best performed using \ DP equipment, whit h 
could assist in the prediction of those parts ol the network urgently 
in need ol repair A conversion from ,1 purefv reactive approach to 
the ftp m ol damaged pipes or similar forms of remedial work to a 
properly pi innul system ol preventive maintenance was a necessity 
lor the preservation ol valuable underground assets (English trans 
lalion ITS pounds sterling valid lor 1995) Germany 

95-(Mi 25 

Hundredth anniversary nf the Magdeburg sewer siphon. 

U FOERSTE H J POSCHKb and M SCHUT7 
Abntmmrt hntk, 1994 45, No 5 5K-60(m German) 
rhe city of Magdeburg had been noted for its dual siphon pipe 
crossing conveying sewage across the Elbe river These 2 pipes of 
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1050 mm diameter original l> m&talioj m September \tm and 

*av id tm iron and *icd cunsmicnon. the steel pipe bang situated 
, n the bed erf the nver and the cm iron section* forming the incline*] 
rxtrtvcifiN either Mdc The Tddrral \fcaierwavs and Navigation 
Vuihomv innwaed a thorough programme of inspection to drtermmt 
Ok ^Mhiiuon and mechamcal integrity of the repairs, this t ompnsed 
M vuqre* The pipe «fM Tint cleaned hv high prevuiir fitting to 
u-moNe LiMftc solid* and also fai deposits which had accumulated 
, , Ow? abutting chambers Preliminary inspections were pa formed 
dua h who identified some evidence of damage to joints in tk 
ipu?g ^a*f iron pipe and this was followed hv umfcrwatet surges* 
avc ctuim the depth ot the pipes below the bed of the river and also 
)x bed profile at a distance of 10 m in die upstream and duw nyiream 
irn non* lr addition, w all thickness measurements war performed 
„ tk steel pipe sections and samples of the steel wen* taken Horn 
■ k wf( mr. ot the pipe for chemical and mciaUurgnul analysis Stress 
f 11 >scs were also earned out. bused on measurements ot the esirni 
t dotation from a litre tmular cross section The deamination 
* m r med the siphon to be sound and leak free although sinm 
i 'c m, rums at tod would be desirable fhe annuil loss of kill 
uknos Me to abrasion was levs than 0 I mm U nghsh uanshtiui 
i jHwmds sterling valid for W5j (iermaro 


9MJIU6 

( mnpamon between test methods employing mr or water 
pressure for sewer pipelines 

M I (D H.ivcnsthes l,andesarnt fur Wassuwirtschalt 
M u Vn md I Nff ISSNLR 

A m \f* oii/erp Ahwouer 1994 41, No Id I 741) I ’4^ Mu lu*i 
i- \ nghsh summary i 

H hi uk pressure testing of sewer pipes luording to l MN 4* M1 li id 
'k i hi n iugru/cd method of leak ddu lion m f icrrnai'v lor m my 
v v Ri l nils the development of a l mope an standard based oi 
1 i't i irupirsvnl an had prompted the application of dm 

fh * on .i uial basis and also the initiation of a rest arch propel 
^ o f bs Ok Havanan provincial authority lor eornpamig the 
1 u uihsshI the 2 mu hods I lie n suits ol the preliminary tests 
ojvirud indicating that broadly similar uhicUimoiis weie ob 
Md Mom kith methods regarding the presence oi absence of a 
ik I hi relationship between the physical sja of the leak in the 
t t* md tk volume of water or an required to maintain the lest 
\ ’ m amsidered showing only slight diffeicnw.es hetweenthi 
c hods However certain modifications m iht approved method 
41 1 shag using air pressure appeared desoabk pinnulirty in die 
i s< d tt i pressure and the duration of the U sf H ngh huinslation 
( umd Mrlmg valid tor 1995) Germany 


95 <>«: 7 

N«*w ( ( TV pipeline inspection system to betaime industry 
standard, says Pear point. 

^ utr) d ttit\teMuter Intt nuiinifujl 1994 9, No V Vj 

V nt w generation of closed circuit television pipeline inspection 
sqmpmem available in PA1 or N PS( standard is reamed 1 he P4O0 

V tics rpuirpomt I id Bordonj meets krv f uropcan safety standard' 
and comprises explosion prool cameras fight heads and tractors 
Mu harm ul flameproofing is included Design advances and .jdvan 

1 kis of the new system art identified and include a < urv«“d camera 
l^ns to ensure Irxrus of viyioe, arid a lartge of brushes arvi skids to 
fnvurr centralization of the camera m pipes of UiHcrcnt diameters 


nmj» 

Efsvtnmmrttukly-iarnitdtkir ttdtmikHtits for rehithiUuiticim of 
kr»kinft ttmr rrsk*w of Iht project pfrwrnUlitHi for the Fed* 
end Ministry of Rmrarch mod IWydofwitiil. 

D K HRMAN.s iKerolorikhungymytrum KarUrohei tnd S 
SCH4MRK 

hmi IVhM 45, No 5 "* H mu Cjcrmmn} 

Hie venous estent of deterioration of undergunuid sewer pipes in 
(»ennanv is outlined panicularh m the newly designated pno mces 
when* irouiHl Ml pei cent ot the total length ol 15 UOOkin was faults 
on the basis oi a vurvev hy the Al V tor the original fwevUNM 
jyrovmcrs die situation wav less acute alttiough fm*n IV to 2d per 
cent («l the total length ot ViJOUtm kn. wav m ntnrd of repair Hw* 
scivpe ol the l edrnil K and l) ptoteu designed to provide remedial 
measures to rectify the vituaimn n outlined and h major objectives 
aie enumerated Within the general tr i newiak of thiy pmgrtmunc 
some 1 HO sjvecifu progjus h.nl Iunto auihorurd and went* * omeined 
with Ok* 4 topuv of surlMt detection methods fm leaks tn tniried 
pijw and smm leak testing methods for checking the integrity of 
sewer pipo m utu damage UavsdKation and .asesvmenf fwoie 
dunes ano methiKls of rehabilitation Some of th< paittnilar aspects 
alteadv k*mp irwcsngated umJei ik'se tradings arc reviewed il ng 
livh translation 120 pouiuis stcilmg valid loi 1WS) <»rrniHny 

954W29 

kepluiernenl of a vewrr pi|rliiH* uying the wmi lrenthing’ nvu- 
lem 

[ KAKNAHI i\ mwelihehorde der f teien und HanyesltMh 
H mihmg 

XhhKuwtttt hruk I45. So N !S ItMii! lurm.iii I nghsh sum 
m u v i 

A metitod of installing a new sewet pi(xline in phut of an nldei 
irusomv stwer of small mltrinl dumnsums is desudrd wfuch 
reduced iht disturbamt .osoi uited with rrciuhmp h\ reducing the 
width of the mu ivalum Iht method o dlustratrd withretcumt to 
a pt okcI to anew a i km length of m old ov d masomv cewer 
origmallv built 120 year 4 k*loi< with noc oixilh lining Hh use ol 
perk hit vs methods w t o considered inappropriate owing to the very 
high water t.ibk icachmg almost to Iht i town and the very hunted 
sod cover of ordv 2 mt \n s I he u« w c oik rcte [upr* of 2 5 m dnimctc r 
was installed by pi}K* jacking from access pits whde tb< spoil wa> 
removed through a narrow trench only 1 2 1 ^ m wuk by an nua 
vatmn working bom the sulfate In this wav u wav possible to break 
out and ri move tk old masonry m order to remove any ofistiuc Uonn 
m the hue ol tin nr w pijx along with making provision for dew a 
itnng 1 he method was also capable ot dealing withshghlk curved 
in lions having radu ot f»< H) m and 450 m Alltiough a l uropeaii 
paunt lor this method had ixrn issued m |dKh ( it had not pteviouvls 
been employed along tk iint ol an original vi wrr A description of 
{tie work involved md of di< mstalhition of a siphon pijx as a 
temporals coimeclion k'twet n Ik 2 t uposetl rod. id the original 
vtwer is prevented il nghsh transjibon 12fi pounds sterling valid 
tor H>05, (permnny 

l nderground replacement of enUting. non-man entry newer 
pipes along the same route < crtwli lining’). 

h /AVI I tl rnweJlbeboidc der brrrrn und Man vest adt Hamburg) 
Abaanrritt hntk, IW4 45, No 5 2b 27 (in < »errn*ui) 

An outline is given of thu* nope of a development project bang 
co-ordinated by the Hamlmrg sewerage undertaking in conjunction 
with machinery suppliers and the School of ( omtimtion l ngirieer 
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mg <ii RWTH Aachen, for itic development of a new trenchless 
technique for sewer rehabilitation The proposed method resembles I 
the protest) of burst lining, hut involved not only breaking up Nil 
also removing the fragments of lire original sewe* during the inslai 
latum of the new pipe The project was subdivided mlo 2 stages the 
first involving design and development of (he equipment and the 
second the testing of a prototype under held conditions in Hamburg 
A nummary of progress achieved to date is given Very high impact 
frequencies were necessary to achieve the required degree of disin 
tegnificm of a concrete pipe so that only fragments of no greater 
length than 3 cm were produced (hnglish translation 60 pounds 
sterling, valid for 1995) (irrmany 

95-0831 

Reduction of energy losses inn Inspection chambers for sewers 
and newer pipelines, 

f* ('NGf R and (3 /ANKER 

Abnawt rtn hmk 1994 45 , No 5 48 50 fm German) 

I he hydraulic performance* of inspection < lumbers is dismssed with 
particular tcfercnic to experiments at the instigation of the A TV 
fechnical ( ommiltcc engaged on the Iisk of revising and updating 
the relevant AT V Code ol Prat lice ( A IV A 110) Some of the results 
obtainrd for the energy losses occasioned by dilfercnl chamber 
conhgiiralions such as the relative position ol the inlet and lhe 
turvalure on the approach in tin chambei ire discussed and values 
lor heatlloss and hydraulic roughness coefficient aie ploiled as a 
furulion of ihc (low rale Some detailed recommendations arid 
emu lusions arising from the tests air summarized (1 nglish transit 
lion 7S pounds sterling v did (or 1995) (iirmam 

95-0832 

Pucker fur renovation of the Junction rone between the print i- 
pul sewer and service pipes 
R te I AAK 

Abvuisu rtn hmk 1994 45, No 5 62 (m German) 

I hi development of a special inllatable packer foi isolating the 
junction ol the branch sewer pipe with the principal sewer was 
entrusted by the federal Ministiy lor Reseaich and Development to 
the firm ol Uniwelitrrhnik Eranz lanssen GmbH ol Kalkai I hi 
design ol the prototype unit is described together wiih its mode ol 
operation winch was controlled with the ud of 1 TV inspedion 
camens lined with wide angle lenses By inti ltmg a cushion above 
the device a c vliiuJrical plug could be inserted into the branch pipe 
after which sealant could he ippliecJ to the inside ol lire cormecung 
pipe* On completion ot the inspection ami setting ol the sealant the 
cushion and the plug could he withdrawn with the aid ol a vacuum 
pump Ihc equipment was as lilablc m 2 sizes for use m principal 
sewn pipes on the 200 250 mm and 7(H) to600 mm diameter ranges 
(t nghsh translation 45 pounds sterling valid lor l l >0S) (iermnn> 

95-0833 

On-sitr testing of pipe Jacking using a new type of ductile Iron 
pipe. 

^ SCHMAX 

Mnuttu rtn hmk 1994 45, No 5 65 66 lm Germuni 
A new tvpc o( due trie non pipe with specially designed joint scaling 
arrangements was developed by the (iildemcistcr pipelaying him in 
collaboration with die Berlin cits water undertaking The ends of the 
pipe were recessed in such a way that the c conventional bell and spigot 
was replaced by a press fit system with u Hush outer profile This 
enabled successive pipe sections to he driven without the need for 
spacers or other form of stress distributor as the force was transmit 


ted directly by the pipe walls and no lateral forces were generated 
The integrity of the joint was ensured by a built-in Tyton sealing rmg 
The pipes were supplied in length* of 2 m with a diameter of 250 
mm and jacking could be performed using conventional equipment 
A brief description of 2 pipelaying projects in the suburbs of Berlin 
is given in which 2 lengths of approximately 350 m of a sewer 4 5 
m below ground were installed by this method Lengths of up to 122 
m could be packed into place in one operation and the newly installed 
pipe was satisfactory when tested under 15 bar pressure and also a 
partial vacuum of 0 5 bar absolute pressure (English translation 45 
pounds sterling, valid for 1995) Germany 

95-9834 

A gradual rehabilitation programme for combined sewerage 

systems. 

T KIRYIJ (Sewage Works Bureau Yokohama) 

Journal oj Institution of Water and t nvtronmentaf Management 

1994 8, No 5 480-489 

The sewer rehabilitation programme in the flood-pione admmistra 
live arid economic ccntrt ol Yokohama is described The combined 
sewers were often shallow in poor condition and inadequate in 
c ipaufy Sewer flow direction cross section depth ar d flow tapac 
ity were surveyed CCTY inspec lions were undertaken Initial plans 
to separate the sewage were ihandoned because of cost disruption 
and the polluted surface drainage flic system was evaluated by a 
storm discharge model which took account of suaharge The pro 
gramme was then foimulatcd by trial and error Improvements were 
phased so that beneficial results were immediately available Storm 
water sewers were converted to combined sewers to make use ol 
capacity and reduce disruption Where convenient riew sewers were 
const meted Japan 

95-0835 

Lake C ountv sewer digs deep to solve century-old problem 

B HSCO (Aqualcih Inc Strectsboro Ohio) 

Waur & Wastt water lnt<rnattonal 1994 9, No 5 46 47 
Problems of flow back up in deep storm water tunnels were rectified 
using a custom designed combined dean up/vacuuming unit A 
positive displacement exhauster provided high vacuum Discharge 
was accommodated in n 2MX) gallon water tank and 15 cubic vard 
solids tollu tor w hie h allowed prolonged off road operation Appli 
cation of the svslcrn to the lake County sewer system is briefly 
described ISA. 

95-0836 

ITie sewage flow diverter 

A DORR iSiadtbauamtsrat Karlsruhe) 

Kont \pomien: Abnawer 1994 41, No 10 17”M) I70tm0cr 
man hnglish summary) 

Scrums difluulties could arise in connection with storm sewer 
operation during penods of low rainfall as a result of unauthorized 
connections or accidental spillages which gave rise to a high concen 
(ration of pollutants in the discharge To counteract this problem a 
simple How diversion structure is proposed which incorporated a 
floating baffle controlling a sluice which enabled low flows to he 
diverted into a separate pipe connected to the foul sewer In this wav 
the contaminated runoff which would normally be retained in the 
storm sewer including the first flush which occurred in the early 
stages of rain I all events could be released into the foul sewer 
network and subsequently provided with the necessary treatment 
The by-pass connection to the foul sewer must be fitted with a 
no iv return valve in the shape of a hinged flap to prevent foul sewage 
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from hacking up into the storm sewer network Druib of the 
construction of this simple device which was obtainable from dx* 
firm oi Steintafd Wassertedmik in Taunussiein art presented ipjojc 
h*h oamtauon 1555 pounds sterling valid for IW) Germans 

Kokrgirai urban drainage m a recent visible qualify feature 
for urban spaces. 

H DREISEITE (Atelier Dreiteitl. Ubcrtingcn) 

H ^ue^trtu haU 1994 84, No 9 452-45^ on German English 

>umr»urv) 

{ iin? racnilv stormwater had usually been t flannelled underground 
u mwns and cities and conveyed as rapidly as possible to a i emote 
(mullet with the result that it was forced out of sight a ml out of mind 
r,>r the general public This trend was being reverses] in many plates 
vuth the implementation of new schemes lor urban drainage what 
open channels were once again employed although son fined strut K 
to unpolluted surface runoff By allowing the runoff u> trover sc a 
^ricsol UmKt aped chamwls. frequently augmented by natural stone 
i luades ihe surrounding townscape could be made more pleasant 
jnd aesthetically attractive, while in the outer residential districts the 
h mnel could become pan nt a plav area through which the How 
vould be directed prior to collection of the runoff in retention ponds 
>r mtiliralion basins Some recent examples of such schemes aiv 
hsiiissed where planting and installation ot fountains had contrih 
itrd to the s'siial appeal (English translation pounds staling 
\ did for Idosj (iermani 

94-0838 

f colngiotlly-based approaches to stormwater management in 
the f nmher region. 

M lif (11 R iLmschcrgcnossenst halt Dortmund; and 11 
mus 

h , irun'.ihafi 1904 84, No 9 4V> 460 (in (iciman L mrlish 

mum jrv i 

ISi tti*!oi»ual regeneration ot Ihe I him her uulimeni Jiam ige 
i twnrk is discussed and the various e nlcnaessential to a snuessful 
m msfornainm from an arufu la! to a varied natural ensironment art 
iis^ussed As a first consideration the rate of runof I musi be retarded 
ad 1 the renaturah/ed channels went* to remain water Idled during 
hv weither periods some lorni of upstream retention lapabilitv 
w « ml fx* required coupled with a method ol coni rolled release In 
sk *mc situations ihe extent ol the paved surfaces could reduced and 
Piemans c methods of drainage and infiltration might tv adopted 
w Inch reduced the volume of runoff to he transput ted above ground 
on m sewer pipes A range of such tec hniques is considered arid (heir 
mle\ mcr to Ihe collection and disposal ol runoff from various 
vmitcf s is evaluated Several novel tvpcs of inliUration svstcfn for 
ojrl iu" runoff are described and then potential for enhancing the 
obm landscape assessed 11 nglisb translation IKS pounds act ling 
■ did lor 199*0 Germany 

94-0839 

Hie example of Deininghaus brook. 

\ ST1 GEER (Xmschergcnossenschafi Eippevrrband Essen; 

Uuurrw inu haft 1994 84, No 9 462 466 tin German English 
sum man ) 

In the context of the Ernschcr drainage network renovation scheme 
the Deimnghaus brook in the Caltrop Rauxel district was subjected 
to a process of rcnaturali/ation With this in view new drains for the 
collection of fout sewage were laid and separate slorm drams pro- 
sided while all the previous combined sewer overflows were taken 


out of venue In addition Mormwata meniiofi tanks were mvtalird 
to raise the quality of the runoff eventually discharged to stream 
IVsc measures were bemg accompanied by a programme*of rrgrad 
mg and replanting of the channel and the banks on either vide, to 
restore the name habitat TV sc works which affected a 9 * ktn 
length of die stream were programmed m wrserai suigrv. making up 
a lb vcai overall programme whuh i can lined with the anl of a 
progress than tinghsh tr ansi at ion 220 pound* sterling valid tot 
199M Gertmiitv 


95-0840 

Innovative Lave moc k sv* outfall construction to protect his¬ 
toric tmininmenl and prewrve South Wib' hr»d»r». 
t MR1S f) AM A NIP SON 1 IP 
Worn A Hour w r tntrrnufUHuil 1994 9, No N IK 20 
Initial stages in the construction of the 4 h million pounds staling 
1 iivemock stM outiall protect arc* outlined Sewage from S areas 
would be iruied at ( og Menus ami disposed to sea vuj a I 2M> m 
outfall pipe Pipe strings of 100 »n It ngth would lx i ihiu a ted above 
iht sea dip and w me hed to the Dime hwav tamp tlmiugh a ^ m high 
tunnel Mistr in trd in pit serve a silt ol spa ial si inilifii intm'VI IV 
pipe would lx laid in a pie dredged sea nrmh by a novel hunt based 
technique using pushing picks l ,K 


95-084! 

North Ykewt towv the line 

Wuitr Smim l'»94 98. No HK4 IH 19 

l wo mas'llvi concrete sound steel outfall pqirlmrs had hern lowed 
out to sea m ( umhiiu .is pari ol Noiih SSesi Wain s MM) million 
pounds sluline Sea Change envnommnial unpioscmenl pm 
gramme aimed al t leaning lift ihe uoiih west c oasl Hie Sea ( hwnge 
fM(x lint s t nuipMst d i siiumw »u*i outfall »nd a long outfall to dis 
cliarei tre in d vc ask w mi md wire pun of a senes ol ^ pipe lines 
loui of ihe pipelines wen being construeud bv the Ixittom pull 
method with the pipes ivsi rubletl into string ctosidtolhi line of 
the out! dl Hu- fifth nuffall » 2^0 m long I b m diameter ilortri 
on if ill had f>oi n (1 m d ?*> k m along tin i oasi txdore Inung fluxlcd 
ind allowed to slip into a truic h Haded thiough seated rtu l A new 
irtuirnrnl wmks was also firing construe ic’d near Sidduk to treat 
l< k al w jMew m r l ',K 


9MIH42 

Automatic filters to itiiiow tlaros and nlgae from IrrigMlton 
water 

[thulium A S rfV4tftiti)fi 1994 II, No 7 69 7 and 699 
A rangr of option^ win considered for lemovmg debus from 
irrigation water uved in the uly parts at Scottsdale An/ and these 
included physical c hemic d and biological approaches I he final 
solution adopted was fdtr ihon with Arrnad auUmmtic self claming 
(liters which have a capability tor Mining panic Jes as small as 2^ 
urn [he system also incorporated a coarse strainer to remove pttru 
Ucs of (I 2^ in and larger from the water before it eniered Ihe filter 
A feature of this s> stem is that when the Idler cake grow s stiffn irntly 
large to urate a presum drop across the u rern the filters Hush m 
the oppositediration m order to renwivc the ikc urmiUtied debris Tlic 
svsiern was installed m April 199^ and hi»d proved >e»v eflrcltve av 
a barrier to dam larvae IUS.A. 
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954)843 

Incorporating economic analysis In Irrigation design and man* 
agement. 

U UHAKRAVORI Y (Hawaii lIriivmity Honolulu) ami J 
ROHM ASSET 

Journal of Water Reman e\ Planning and Management 1994 . 

120, No 6 819 815 

An operational framework is presented for integrating economic 
(omcpts into irrigation design and management Using a simple 
spatial optimigallon model conditions are derived for optimal water 
allocation at each location in the system Principles lor optimal 
investment in distribution t anals and water conservation technology 
air described Irrigated area conveyance efficiency and aggregate 
water use at tin irrigation farm were determined The potential 
roinoimt benefits ol the model were demonstrated through its 
applu anon to data Itom litigation protects in the western USA 
l IS. A. 

954)844 

Leaching and water flow patterns in every-furrow and altei - 
n ate-fur row Irrigation. 

I (j BI NJAMIN (USDA AKS Department ol Agriculture f ort 
rollms Loin) H R MAVIS l R AHUfA and ( V Al ONSO 
Soil St irrii < Sot ter\ of Attu rit u Journal 1994 58, No 5 ISI I 
MI7 

I iiv ironm^ntal problems involving deep water percolation and 
i bemn.al leaihmg arising Irom tuirow irrigation pruihirs art ton 
sidrred The possibility that alternate furrow irrigation might in 
treast dfitiemy of wain use and decrease chcnmal leashing as 
compared with every furrow irrigation w is investigated usmu the 
SWMS 30 limn elemenl model furrow plated and ridge placed 
tertih/er bands in a c lay loam ami a loamy sand vs ere modelled in 
lonneUion with the 2 irrigation methods I he soil water contents 
after miiltralion lml redistribution were more unitorm with every 
furrow than with alternate lurrow iirie.ilmn though cheum al move 
ment wasgieater Ridge placement would reduce leitih/er leaching 
IIS.A 

954)845 

Rehabilitation assessment of the Helmand-Arghmidtih valley 
Irrigation scheme in Afghanistan 

J WOl I (Development Alternatives Inc lirtficsda Mil 
U S A ) R I NCiLISH dim! H HA AUK 
Water/n/efnational 1994 19, No t ) 21 I2h 
Die Helnund Arghamlab valley imgation system m southern At 
ghamslan was a rna|or capital rrsouicc producing 1 1 uge proportion 
ol the vounliv s food grams and cotton I'he dice Is ol the civil and 
military conflict m the region on the land use and environmental 
changes ol this system were ins estigaicd using remolds scum d data 
llandsat satellite imagers) geographic.al information systems 
global positioning systems and field surveys I In obtained data were 
used to identity pails ol the system that required immediate ichabih 
muon lor the restoration of ugne ultural prcxlui m ity Afghanistan 

954)841* 

Irrigation water cost In Egypt. 

M N Al LAM tMinistry ol Water Resources Muscat Oman) I 

M hi AJyMOUri and P RILI v 

Haiti International 1994 19. No ^ 145-1 St 

FVoblcms m identifying annual opr ration maintenance .end replace 

ment (OMAtRl expenditures needed to maintain the performance nt 

the water delivers system m Igypt arc examined The delivery 


system included the High Aswan dam together with large irrigation 
structures pumping stations and thousands of canals and drains * 
throughout the Nile river basin Procedures are given for estimating 
these OM&R costs and for assessing system benefits in the various 
use vectors The development and application of a cost allocation 
model to the Nile river system is described Egypt 

954)847 

Impacts of agricultural drainage well closure on crop produc¬ 
tion: a watershed case study. 

B P MOHANTYfUS Department ol Agriculture Riverside), 

U S 11M C I: ANDERSON amlT WOESTMAN 
Hater Retounei Bulletin 1994 30, No 4 687-703 
Luenvive arras of north west central Iowa were (lat with shallow 
depressions and poor soil drainage The land was drained tor agn 
culrural production by land drams and collator cisterns discharging 
lo the underlying limestone aquifer through dug or drilled wells The 
aquifer was a major regional water resource and scenarios for its 
protection from contamination by agricultural chemicals ranged 
from complete closure ol the drainage wells to continued use ol the 
wells with effective chemical management The long-term effect ol 
well closure on agricultural production was mode lie J for a 471 ha 
catchment in Humboldt county using a MODFLOW groundwater 
model coupled with a geographic information system and anempirt 
cal crop yield loss model Low lying and poorly drained areas would 
J It kxI making them unsuitable lor crop production The non pond ini’ 
areas became less productive because ol the isolation of fields b\ 
wetland areas with an innual average loss ol crops ol about IK per 
cent I here arc U rcleiences l\S.A 

9541848 

Human health aspects of the metals zinc and copper in tissue 
of the A Trie an sharptooth catfish, f lartm ganeptnus, kept In 
treated sewage effluent and in the Knigersdrift dam. 

1) J van den HI F VI K f Icchntkon Ol S Bloemfontein) and B 
J I Ri \ 

14 ait t SA 1994 20, No 1 205 212 

I he Alncan sharplooth catfish (f Lotas ganrptnus) wav theexpen 
mental speues used in a study to determine the suitability ol treated 
sewage diluent tor fish culture The pollution status of a natui ii 
w itct source (the Krugersdnftdam) and treated sewagectflucnl wen 
compared f ish were pitted at the inlet lo the dam md in the hrs 
maturation pond ol the Blocmspruit sewage works /me and mppt i 
were analysed in the treated effluent sediment and lish tissue 
Average annual concentrations were similar for treated sewage 
effluent and tor natural dam water and were much lower lhan thosv 
ol the Vaal dam l upper concentrations were also similar for both 
locations but /me concentrations for dam sediment samples were 
more than double those of the treated sewage effluent Contemn 
lions m must Ic tissue ol fish kept in treated effluent were lower thar 
those kept m the darn Metals one mirations were higher in livers and 
kidneys than in muscle tissue Human consumption ol these organs 
were not recommended No seasonal patterns would be established 
Die re aic 64 references South Africa 

95-0849 
Peak practice. 

D BURNELL 

Hater Bulletin 1994 No 626 8 9 

The role and activities of Yorkshire Water in conservation and 
recreation in the uplands ol central England are described Yorkshire 
Water had commissioned a senes of information boards giving 
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rieuiH of walk* around their resemnr* and information about the 
viklhte ami hahitais ihai the area supported The work involved in 
hdoocmg the demands for conservation and recreation is considered 
Rix-cnt projects between Yorkshire Water and the Countryside ( orrt 
motion, forestry Commission and English Nature are outlined 
l K. 


9540*50 

( opjunctive operation of hydroelectric and thermal power 
pUnLv 

R HARBOf (Asian Institute ol Technology Bangkok, Thailand* 

1 R G At TAM, and P R ONTA 

; ijrruil *t Bufer Resource v Pkinnm g ana Mana^rmem 1994 
121k Non 77K-79* 

\ ( integrated approach which combined detennimstic dynamic 
i fogiammmg and simulation models wav developed and used to 
i \ iJuate long term operation of the KuleMunt reservoir Phis reset 
,oir was part of ihc hydrothermal power system m Nepal Model 
n* jative* were to maximize annual energy grnci anon while Heating 
n outputs of the run ol-the river and thermal power facilities as 
\v imctcis Model torimiUlion is Jim ussed Stochastic behavioutol 
'St sv stem was considered miplicitlv by introducing synthetic flows 
\ i pit Kulrkham reservoir combined operation improved the out 
, Mn 2h per cent Nepal 


SEWAGE 

S4t also \bsfrack 95-0525, 95-0631,95*06511,95-0660. 

95-0662, 95-0693, 95-0723, 95-0770. 9541789. 
954003, 9540*16. 9540*41, 95419(12 


9 ^ 41908,9541851 
I he best or both worlds. 

R K WHICH! {Missimer International loifMcvU' lit' 
d u t I nurrmntrnt ti h\ hno!i'i*\ l ( >94 6, No 1 I 40 14 
^ w tsfca uer treatment work 1 ai Cape ( oral I la is deMobcd 
I i I'mcnt comprises secondary trcatim nt and filn moil providing 
' i’ nuin water during summer months Additional treatment (.»• ib 
't s an iudmg nitrogen and phosphorus itmnval permit dis, huge 
< ' 0k effluent to the run in wmin when irrigation demand o low 
ISA 


9*4*852 

" astewater treatment goes uptown. 

N S II 1lf( - Department of fnvironment Protec lion New > ork 

t IK ! 

a Jrr f n\tronnten{ & Tn 6/ir#A>gv 1994 6, No I 1 4b 49 
* ’nstmumn ami operation of a new wastewater treatment work son 
concrete platlorm on (he Hudson river at New York ills arc 
1 *rtr*i The platform took 6 vears to construe 1 and rests on 2 V) 11 ) 

. nssons resting on bcdnxk under the river Iieatments comprise 
screening setUemeru aeration thickening and disinfection with 
hypochlorite Aesthetic considerations were reflected in the 
deogn and materials of construction Improvements m environ 
mental quality m the Hudson bav are reported r„S A. 


95-0653 

Kmivsion of laughing gax tN'201 in denitrifying activated 
sludge plant*. 

R vonSCHl l THFSS ul AVV AC 1 1 (>ubcmiotf) and VS (H91ER 
(»a\ Waiwt /iowtmef 1994 74 , No 9 7*1 0 im German 

fnghvh summary) 

The nr.Kturns ivvumng m live course of mtnfu atkvn and demlrlfka 
non poxcs 5 .es m an activated sludge plant art discussed and the 
fits tors v orultK ive to the formation of tutious oxide outlined fhre to 
its absorption tn the infra red region n tanks ulongMilf mibon 
dioxide ami methane as a potentially important gircnhmise gas 
while its reactivity with ozone to foim nitric oxide could have m\ 
adverse effect on the ozone bvn As a basis foi quuntifv mg thexe 
effects a mathematical model of the formation and destruction ot 
mtrous oxide m the srwage plant environment vms developed find 
levied against cxprnmrniul data lor nitrom oxide emissions m a 
bench scale *Ktivated sludge swum and also from a full scale 
sewage treatment plant al Oplikon While nitrous oxide could iucu 
niuloic m certain parts of the activated sludge system where the 
dissolved oxygen content vc i\ lowest it w,o dependent on gaseous 
txdungi punesse 4 at thr air watei mterliue lot its releitve to the 
itmospheie l her ite of tr msfii however was only signdic ant where 
line bubble aeration ex* lied a snipping effect Ivy bunging dtsw*lvrd 
ga.es to the suifau I hi quantities irlc tsed to atmosphere wen 
insignificant in relation to die possible emissions fmrn olhn sources 
4 nglish translation 2Mi pounds si« diru’ valid lot IWS) 
Switzerland 

9540*54 

b valuation of ehemhals In control the generation of malodor¬ 
ous hydrogen sulphide In wastewater 

N IOMAR iMmislrv of Public N^otks Salmis it and 1 II A 
\BI>1>I ) AH 

Han r Rtu fifth 1994 26, No 1 ? 254S 

I he ability nt vinous ihrmxals to suppress hvdrogen sulphide 
emissions from sewavu* w is um^Migated inUialK m the laboratory 
with vewaec of pH ^ n Kconiaming IK 2"' mg sulphide dissolved 
per litre it I he oxidation ot I g sulphide irqiuokl I 25 2 U and 
! h g hsdrocen prroxtdi* sodium hs|Mxhlonte and uilnum hypo 
(hlont' res|x*v lively I lx tetnov il ol 1 g ol sulphide with item 
nc edtd K and i g of rron( II ) ind unlit 111) fev|ie< lively A c ombmatuai 
of sodium hydroxide* md sodium hypochlomr reduced the ft\gns 
chlorite dem imf by Ml |>ri ernt am) wa^ cost id lector in the warm 
iJirrialc ol Kuwait A field (rial m which i shock fold of srwlmm 
hydroxide w.o followed by sodium Inpochlonh reduced dpsolvrd 
Milphidc fn per ceirt anil gauou hydrogen sulphide by 70 pri 
cent Kuwait 

954*855 

Hamburg sewage treatment plants - operating experience 

1 sit Kl HI 

tXhvutur fh < hnik 1994 45, No *> I? 44 On ( irrrnan) 

A o\uw ot the fxrfoMnanct md practua! experience of sewage 
treatment operations at the 2 ma)or Hamburg sewage treatment plants 
is given five general layout of rath station fhohlbrandholt/thadr 
n tu and Me Utnprr Moor / is dc*>c nbed together with liieir annual 
potluiaru dischirges capacities and etlhient quality parameters 
whiescd during ! ( 8M arid comparison wifti previous year* Some 
spcvia) topics are singled out including dav to day fluctuations m 
sewage composition with pe*ik values of nitrate at ceriam tunes the 
com entrations aril amount^ of heavy me! ds in dvr sewage sludge 
and sewer shine the use of moss i Sphupriurn ruunum i is a bioin 
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dicator for heavy me UK m the sewer network and the exceptionally 
high proportion of dioxins present in domestic sewage from the 
Hamburg area whith had been altributed to the bleaching of dyes 
from garments during the washing proem Inals of biological 
phosphorus removal at the KohIhrandhnfr-&outh works in 1992 
proved unsuccessful and were discontinued The treatment of sludge 
liquors bv the HypOx process wav commented hased on the use of 
a fluidt/cd bed for biological nitrification using pure oxygen fol 
lowed by conventional denitrification with methanol as an external 
carbon source A pilot plant with a throughput of I 5 per h is 
currently in use Other aspects considered include the optimization 
of energy costs occurrence of corrosion in final settling tanks and 
die use of brat pumps for recovery of heal disposal and utilization 
of sewage sludge and the reuse ol treated sewage effluent (English 
translation 40*5 pounds sterling valid for 1WS) (jermwiy 

954W56 

Continuous monitoring of organic loadings In sewage treat¬ 
ment plants: use for process control and as an aid to plant op¬ 
eration 

V H (>AtH>Rf()J {( abmctOuadnoi) M Y l AROYI- M 
MA/n and M BAUDI 

fan huUturu Ntuuirurs 1994 No |7(> H ^ HK tint rrnc h hug 
hsh summary) 

A I year programme of research in lollaboratmn with limogts 
l Ini vet sit y wis concerned with the statistical interpretation of data 
supplied hv groups of sensors Ini die measurement of parameters in 
a sewage ftealment plant I he programme demonstrated the feasihil 
i iv of monitoring the behaviour of a sewage treatment system m 
response to fluctuating loads hv continuous sensors lot certain 
simple parameters fr g suspended solids vol uiic suspended solids 
and t Ol) m die mflucnl the org um martei (Ml SS> content of the 
at ration tank and the suspended solids content of the pi ini el fluent) 
In addition the continuous monitoring ol sludge settling behaviour 
peimitlcd the development ol sludge hulking to Ik detected and 
sensors lor the activity ol the biomass mdu mJ die possible occur 
irrue ol toxic effects Ihese measuiements eri third a mathematical 
ith Me I ol the operation of the s> st( m to f»e c onstruc led and used is a 
basis ot the cnmptueri/ed c oniiol ot the plant f he applic at inn ol this 
model coupled with an expert system reflecting the response ol die 
plant to crrutin specific perlurbalions was tested on the sewage 
works lor I imogex (I HO 000 F’i ) using W indows software and a K 
4H6 l)\ 2 06 computer with mimic diagiams Ilicse toals were in 
progiess a hue! description ol du beneliis and capabilities ot the 
system is given (I nghsh tianslation 165 |>ounds siciiing v did for 
1995) brume 

95-U857 

( eritral monitoring and central functions • greater security, 
lower cost. 

1 Cil 1 KIN( i 1 1H (irornbac h A (o AL /urn Is) 

(mi H<m«r Abwtiwtt 1994 74, No 9 754 ?6<l on (icivnan 
Lnglish sununan) 

lhe biuefits achievable fioin the intioduction of ccntr dtzeci mom 
tot mg and process umtnd facilities at plants loi sewage treatment 
and olhci utility installations are discussed The use ol tclemctrv and 
remofe sensing techniques tor collecting data and determining the 
operating behaviour at outlying pumping stations enabled system 
Derations to be co ordmated from a centra! control point which 
could he convrmentfv sited c lose to a principal treatment plant so 
that process control hmotons at this site could also be routinely 
monitored I he use ol sen h m enir lh/ed sv \U m enabled breakdowns 


or other operating disturbances to be detected more rapidly and also 
allows a much more efficient use of resources, both of equipment 
and manpower There had been a decrease in the price of such control 
equipment during recent years and its use had became more wide¬ 
spread A typical design concept for a centralized control system is 
presented, and some data arc presented in graphical form showing 
how energy costs could be reduced by taking advantage of off-peak 
tariffs for electricity, when operations could be controlled from the 
centre (English translation 205 pounds sterling, valid for 1995) 
Switzerland 

95-085# 

Fate and effects of cyanide during wastewater treatment proc¬ 
esses. 

S R WILD (Consultants in Environmental Sciences Ltd , 
Birmingham) I Rl DI), and A NT LI ER 
5 Hteruenjihe Jotal l mtronmrnt, 1994 156 , No 2. 9 V107 
fhc literature nn the behaviour of cyanide and its species in conven 
nonal sew age treatment works is reviewed Its chemistry, speclation 
associated toxicilies and sources are first considered Cyanide spe 
ues were removed by stripping adsorption onto particulate matter 
chemical transformation and biodegradation with little removal 
occurring during primary sedimentation The possible adverse ef 
tats on sewage treatment are noted the most sensitive processes 
being nitrification and denitrification tomplexcd cyanide wav less 
toxu than lree cyanide Acclimatization of bacteria lo all evanide 
species occurred Data on removal effiuencv and c vamde levels in 
lVpis al industrial effluents and wastewaters are tabulated Inhere an* 
7 4 references l\K. 

95-0859 

Monterrey begins 19J MLS dollars project to treat wastewa¬ 
ter completely. 

(, MAI 1 INAN (Black A Vcatch ISA) 

Huff/ A Vlcnn*w<i/4/ Inu nuutoruil l c ^4 9, No 5 2 1 28 
flic proposed constmction ol 4 wastewater treatment vvoiks incur 
poiating secondary treatment and disinfection improvements to the 
existing sewer svsum extension of sea outfalls and a pumping 
station lo improve water quality in the natural waterways ot Monler 
rev arc bnellv presented l ntreated wastewater currently enters 
watercourses used for agricultural irrigation Work commenced in 
1992 and < ompletion vvas planned for 1995 Mexico 

95-0860 

Heavy metals contribution of household washing products to 
municipal wastewater. 

l> II NKINS (C ahforma l ni versify Berkeley i and l l 
Rl SSIll 

With r f nuronnuni Kt \tan h 1994 66 , No 6 805 hH 
A studs that involved the sampling and analysis for heavy metals of 
influent and effluent wastewaters domestic water supplies indus 
trial commercial and residential discharges and household washing 
products was conducted in the Southern San Francisco bay area 
( dif l S A The study w as conducted as pan of a discharge permit 
assistance programme for the cities of Palo Alto Sunnyvale and Sum 
loseAanfa C lara The heavy metals were arsenic cadmium chro 
mium coppei lead mercury nickel stiver and zinc The household 
washing products included laundry and dishwashing detergents 
bleaches and fabric solicncrs In no uisc were hcnischoid washing 
products the rna|or heavy metal contributor to influent wastewater 
or wastewater etflucnls Arsenic (H percent) was the only contri 
buiion above 0 5 per cent Household washing products contributed 
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S per cent of the anemic toad to the current discharge permit level 
and * per cent to the proposed discharge permit levels Vihen 
eipressed m terms of their romnbuOom to the net rtsideruia) waste 
water only household washing products contributed 7) pet cent of 
the arsenic 6 5 per cent ol the cadmium, 5 6 per cent of the Um>- 
mum, and ^ 2 per cent ol the nickel For mercury silver toad, 
tapper and zinc, household washing products contributed 0 5 per 
tern or toss ot the net residential wastewater component l ii*A. 


95 -mi 

Identllkttion and characieri im lion of bacterial activities in¬ 
volved in wastewater treatment by aerobic fixed-bed reactor 
S /INhBI fFaculte dcs Sciences) C HFNRICTTF F 
IITITDKMANGE. and J C JORFT 
Water to\ean h> W. 2R, No 12. 757S 2582 
hxjr Bicarbone reactors in senes were ted with settled ttomcMic 
sewage by gravity Process air entered approximately one quarter ot 
the distance from the bottom ol the expanded whist packing The 
final column was not aerated No backwashing was undertaken 
during the ^ d period of bacterial colonization Media were sampled 
wrekl> and bacterial populations examined There w as a dec reaving 
gradient ot biomass from top to bottom ol the reactor with hac kw ash 
mg removing superficial layers ot biofilm about 48 per Lent ot the 
'msl biomass Approximately 100 bacteria were identHied and 
las' died in different metabolic groups I ipolvta gkuculolvh .md 
proienKtii activities were exhibited bv 72 12 and 8 per cent ot iht 
isol lies some showing more than one property No ozonation wj\ 
^served Most species belonged to Aunt robuc u r InUtnhuttt 
n <t fij Aeriwit/iun Ha\ ohm it rtttm and Pu uiitmtmu » 1 here are 4 I 
cUicikcs France 


I hmlnation of foreign matter in membrane-ty pe biofilm real¬ 
tors with reference to (he decomposition of 2,4,5-trichh>rophi‘> 
mil 

\ WOIU S ( fechmsthe l mvetsitn Dresden) 1 SOINMDI K 
i id 1 RUSK! 

A rr, yfhtrulrn- H/ntmwr ] 904 41, No 10 1828 I NW and I (02 
in German English summary) 

I xpcrimcms with 2 4 S (nchlorophrnol as the test substance were 
d to compare the effec hveness of * different type 1 of ri at tor (or 
h< *cmmal of persistent contaminants from biologuallv treated 
* tde waters 1 wo of the reactors used identical pnkacrvln ivlin 
1*iL d casings m one a close fitting polyethylene insert ensured a 
i unmar plug How hydraulic regime ol a trial length of I*' m In the 
<hrr several coils of silicone membrane tubing covered in a woven 
wire sheath were inserted I he silicone tubing was sufficiently 
v T is permeable to enable oxygen to diffuse through the wall of the 
lube to support the growih of the biolilm on ihc outside where the 
i oils were held apart by the wire mesh The rales of dec (imposition 
f the organic substrate in these 2 continuous flow reaciois were 
ompared with that in a sequencing batch reactor system fSNRi in 
the laboratory The discontinuous mode of operation assoc lated w ith 
’lie SBR system produced a more uniform colonization of the surfac c 
<d the tubular membrane but the continuous flow reactor svstem 
t shibued a very slightly increased decomposition together with a 
reduced sensitivity to shock loading Sorption of the substrate onto 
ihe biomass was a contributing factor m the overall elimination 
performance (English translation I HO pounds sterling, valid tor 
*995) Germany 


Ik nf powdered clay in upgrade activated vtudgf pruceaa. 

P CHUDOBA Utogicmom Reieorth ( entre lx (Ycq), and M 
PANNIER 

/jivi/mweniui Ui frnoflogy I9*M 15, No 9, KM H70 
TTu v addition of powdered i lav into a utnvcntHvnal fictivatcd sludge 
process was imoiigated as a meum o* upgrading treatment plana 
Pk polormaiKcv ot 2 experimental pilot plants weir monitored (1 ) 
an upgraded activated sludge system with powdered cUv addition 
and (2) aconventional activated sludge plant Addition ot powdered 
siav dec teased live applied sludge loading me reused the vnluk tk>w 
loading and enhanced the nimbi atom c apauiv Plant volume could 
be teduced by Hi per cent compared with a conventional activated 
sludge process Phi* powderedc lav improved the thickening vitp«cits 
and dry solids content of the excess sludge The (vowdeml chty wav 
a waste pioduct from the priKtuction iu kaolin and additional vost^ 
weie thcreloie low Knince 


950KM 

Acthgted sludge kinetics in retulinn to ftlwnents and foam for- 
inatJon 

R J FT JO I (Wessex Water pk Poolu and ( » FURS HR 
l murmmtnUil 7ri 1^4 15, No 9 H7U Hh*> 

Kinctu voclfuients differed in cording to the telativi numbers of 
lilamcntous and rum filamentous micro organisms \ study was 
(imdnaed m Dorset lo examine the wav in whuh the kinetic om 
slants ot activated sludges were related lo (hr dominance h> Mr 
* rolhni, pun i< e//o the principal loam forming species 
Rcsptrumctru measuiements wea* made using synthetic sewage 
( hanges in the kinetic coelhcienis nf loamtng iKtivated sludge 
cultures i oinuctod with changes in thr Idamentous component ol the 
Nik Might r spetdtc growth 1 Mrs and kinctu ratios ouuiird when 
the M fuir\utlla population increased Kinetic values decreased 
w iih dec /easing tempenilufc Die relationships between trmfveruiurr 
md microbial attoitv tould suggest thai the pi acme of controlling 
loam h\ reducing mued liquor suspended solids coiuerutalions 
rrnglii place treatment pcrfomitincc (mu if ic at ion) at a gtealn risk 
than previously thought particularly wtien the foam was dominated 
by Vf />onu r//o and fcuim pnwjucmm tw cuned in (he winter jietuul 
l K 


95-BH65 

The eomhined effect of influent ijuuJitv and anoxic selector on 
activated sludge set (legibility 

M P tk POOR Tl R ffirnt lumnsity) 1 I'ORf % H 
H Of i AI RI and W VI HS\MM IT 
t m tronmrntal fe< /mo/oyo P8I4 15, No It) 9A ’ %'’ 

Hus experimental work was earned out on a lahonnorv s* air aUi 
sated sludge s^strm using »synthetic wastrwatei m i forms ffresh 
influent auditicd influent and septic influent) to determine Uic 
effects on sludge setfleabiluv and metabolic t ipacitv both with ami 
withoul an anoxic selector \ sirigananoxu selector wnh an hydrau 
he detention pcriinf of H minutes, ( Ol) removal efficienttcv weir 
high md ranged horn 72 to H*> fH"r < ent ol the influent voluble ( Of) 
value The molecular size ol the voluble influent COD had no 
apparent influence on the selector efficiency Growth nf filamentous 
batten a was stimulated in thr presence of low molcculai weight 
compounds hut only when nose leuoi phase was provided ic when 
no selector wav provided This suggests that the vein tor had a 
stabilizing influence on the influent qualify Belgium 
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n*mt> 

Vitamin supplementation In btok»0c*l effluent treatment: 
part I: requirements of the heterotrophk saprophytic flora of 
communal and Industrial activated sludges for vitamins of the 
B-complex and Ihelr effects on enaryme activities and decompo¬ 
sition behaviour. 

G LIND fLandcMtimalt fur Wasserforschung, Muncheni M 
sniADh Ci MET7NER and II LEMMKR 
GWf- Waner/Ahtoaswr, 1994, 135, No 10, W-6U0 hn German, 
English summary) 

The density of saprophytic bacteria, the activity of various enzymes 
and (he degradation of selected persistent substances hy activated 
sludge hiocncnmes of municipal or industrial origin were mvesti 
gated the elicit* of supplementation wirh B group vitamins were 
examined either in usvmiahon wiih each other or by eliminating one 
vitamin at a time The vitamins tested m this way were thiamine 
riboflavin folic acid biotin and nicotinic acid Only very slight 
improvements in the level of activity ol liic hiotocnoscs were appar 
cm from which it was mlcrrcd that a siiUiuenl number ol vitamin 
producing organisms was present to satisfy the demands ol the 
consumers Isolates for which a supply ol B viumius was essential 
could he obtained from all the bioc or noses tested but only biotin 
thiamine and mcolinu acid were essential growth factors, and no 
isolates with an essential requirement tor uUiflaviu lolic aud or 
pyricioxine were obtained if nglish translation los pounds sterling 
valid lor 1905) t.crmanv 

95-0H67 

Inhibition of Che nitrification proms in munic ipal wastewater 
treatment plants hy Industrial disc harges 

II CiRDTINI K (Water Oiialiiy Institute Hocrsholm) M 
W IN HU R NILl SEN l JORGE NSf N P Bt)( if BJERG and 
O SINK I At R 

to'ater \tutur& Ieihnoto^\ 1904 29* No 9 60 1 1 
Industrial disihaiges interfering with nitrification m the srwage 
works of ('openhagen were identified by direc i testing ol inhibitory 
ellecls Sewages were s impicd on entering the wniks Irom selected 
parts ol the sewerage network and from individual industries Ihev 
were tested (or mtrdicahon inhibition hv the ISO9500 procedure and 
a screening lesi devised hv \r\m Investigations were made at 
noimal times and during the industn il holiday During thi* latter 
period mluhition tell and the liraiment plant achieved its lull min 
I nation uipauly Individual industrial effluents were quantified hy 
the nuinbei ol tunes dilution was necessary to give a 20 per cent 
inhihuoiy ellnt on mlnluation A eonliol sliukgy was lonnulated 
lor load mntiol coiitrcd according to geneial guidelines and the 
setting ol individual rec|uuemrnis Denmark 

95-0K68 

Influence of activated sludge flocculation time on secondary 
clarification. 

1 J WAIII Bl R<i (Clcmson l nivetMty) 1 M kflNAIH and 
I) S PARKf R 

/ tnirtmmfM Re wart h 1004 66, No 6 770 ^Sti 
Tire succrss of gravity separatum ol activated sludge from a treated 
diluent depended on the tloxuilcnt nature ol the mixed liquor 
entering the secondary thirdier A theoreticallv based easily per 
tormed batch flocculation testing prevedure was developed which 
delmed activated sludge flocculation < hamcteristies The lest was 
based on measurements ol supernatant turbidity alter Ml minutes ol 
settling as a measure' of the primal v particle number I he procedure 
was applied to M) ocliv ited sludge samples obtained (mm 21 full 


scale facilities Estimates of the alpha parameter indicated that the 
degree to whu h residual supernatant turbidity could be lowered was w 
comparable for a wide variety of activated sludges The results 
indicated that flocculation of activated sludge could not be used to 
redut c supernatant suspended solids below a certain limit Estimates 
of the lambda flocculation parameter confirmed that the removal of 
supernatant turbidity was rapid (99 per cent complete within 10 
minutes in 24 activated kludge samples) The magnitude of the flow 
aggregation and breakup rale coefficients appeared to be specific to 
the flocculation system used lor their estimation l\S.A. 

95-0869 

Phosphate removal bv simultaneous coagulation In a pilot 
plant: trials or a new flocculating agent. 

B I ABRf (II I de Colmar) B CLAMENS J P SAUCIER and 
O OIL TSCH 

tau Industrie Nimarue r 1994 No 176 7S-77 (in French. Eng¬ 
lish summary? 

Experience of phosphorus removal from municipal sewage by simul 
taneous coagulation using aluminium sulphate and feme chloride 
hJid shown that the prescribed residual level of total phosphorus of 
I mg per litre or 2 mg per lure (depending on the size of the planti 
was frequently exceeded and attempts to increase the extent ol 
phosphorus removal eflKiency tests were earned out on small pilot 
plant using a new aluminium based coagulant designated VTA 24 S 
produced hy the (urn ol VIA Austria GmBh The results of expcri 
merits using amounts ol 0 02*1 or 0 046 ml per Ime ol the proprietary 
liquid added to the tljnher (5 litres capacity) are presented showing 
that the limiting value ol I mg per lure ol total phosphorus was 
complied with at the higher dose I he effects of the compound on 
the rc moval of organic matter and nitrogen were also beneficial and 
the setlleabilifv of the sludge w is markedly improved The tom 
pound was also tested on the I mis f rontieres sew age treatment plant 
and while the initial costs wrie on V! per cent greater than lor the 
conventional coagulant tilev several months the consumption of 
\ TA 24 5 fell hv M) SO per cerr with the result that it became 
competitive with the standard method ol treatment ll nglish Irans 
lation KS pounds sterling valid lor 109M trance 

95-0870 

•MAPpinjf out future treatment of wastewater in the El. 

B Dl'MBl l ION 

to tiler A toa\lt »wi/» t htiernuiionai 1994 9, No S 60 M 
Present research and pilot plant work icporled hv \k jtergmup A/S 
(Denmark? is summarized Restrictions on the quality ol effluent 
Irom wastewater treatment works arr considered briefly Wavs nf 
heating water Irom sludge dewatering systems are idenuhcd metud 
mg biological physuochemical and the magnesium ammonium 
phosphate (MAP) process I rear merit processes are hncfl> de 
scribed In the M AP process solids from wastewater are flocculated 
and removed hv sedimentation Reject water is tirsl dosed with 
phosphoric acid and carbon dioxide removed by air diffusers Mag 
nesium oxide is then added ai (be nitrification stage which removes 
approximately 70 pei cent of the ammonium In the final stage pH is 
adjusted with sodium hydroxide before a lamella separator l’,K. 

95-0871 
Pore relations. 

A TURNER 

toatrr Rtiiit tin 1994 No 626 It) 11 

Developments in membraive technology to improve cosi-effective 
ness and optimize mcmhtanc performance lor wastewater treatment I 
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arc difciusstd A unique submerged membrane process developed bv 
Kubota had been launched in the li K b> licensee Dav^ interna 
'joridi The prncm used nucrofilirauon to treat raw domestic or 
industrial wastewater The membrane was integrated within the 
vrmtxon basin to form a bioreactor sy stem, w ith an air dil t user sv stem 
providing a motive foae for airlift circulation The membranes weir 
dso sdf-cleaning preventing dogging A pilot trial was being 
curried out by Wessex Water for a 4110 population equivalent 
l K. 

9f-fl#72 

l rban retrofit on a grand scale. 

j P VFWBY (Department of Environmental Sersu.es San Jose 

( aht i and $ C HOUGH 

\\,jt+ r /•mironmeni Jk Tn hnolog\, 1994. 6 f No 11 44 ^9 
Discharge ol effluent from the Sun Jose Santa Clara water pollution 
umtrol works into vail marshes threatened the habitat Plans lor reuse 
< r treated effluent to reduce demand lor potable water required a 
surm ol potential customers and results of a market surses arc 
presented A potential market (or 1400 litres per second was idenu 
Oed with a peak demand of 4*60 litres per second Management 
guidelines lor using recycled water lor landscape irrigation are 
presented according to individual chemical and physical parameters 
\ new distribution system comprising storage reservoirs booster 
pumps md up to SI S km of pipeline will he required Prnjci t costs 
»* ippioximately 460 million t S dollars were estimated l SA 

worn 

Mathematical modelling of particle size distribution in vecon- 
clary effluent nitration. 

M \1 ON i Imrsalem Mumc ipalits i and A AD1N 
U ii7 r f m tninmrrtt He\etin it 1W4 66, No f> Mb Ml 
P mu !r si/e distribution has not been taken into account in deep bed 
liltraiion models which tend to concentrate exclusively on poxesc 
i u iiiieirrs Direr l filtration tests were conducted in which secondary 
t rfluc nt from i municipal activated sludge plant w is tillered thiough 
perspex columns 0 6 rn high and 0 mm in diameter containing 
s iik* wnh geometric mean si/cs ol 0 767 mm (MH7 mm and l * 
mm respectively The cumulative removal efficient ics were detrr 
Mad ucording to panicle number and volumes m Ihc line and 
>arsr media Phe power law function expressed I he particle s \n 
dis' r ibutmn heller than linear loganthmu or exponential functions 
’ he i xpmmcnial results demonstrated its validity and application 
for predicting head loss using function parameters md i ko/env 
b ised equation Israel 

9MW74 

Suhterra - plan Phased treatment systems with subsurface in- 
put nr liquid. 

I \NKARA (/t Wl i Hamburg/ until 1 AMMf RS 
K >ntsf*m<lnK AMwifrer, 1994 41, No 10 1K*t> IKVtmCier 
rrui English summary) 

\ novel type ol plant based treatment system is described m which 
the sewage to be treated was introduced into the bed ol pcimeablc 
material from a system of parallel perforated pipes situated below 
dir sod surfate Dvese form part of a recirculating system from which 
0»e excess is recycled to the feed tank while the principle flow 
escapes thiough the holes in ihc pipes and peuolatcs downward 
through the bed of soil and grave! into the collector system at the 
bottom Results of tests with a bed 2 m long I m w ide and HO < m 
deep arc presented The bed was planted with a variety ol aquatic 
plants and the distributor pipes inserted 20 c rn below the surface The 


bed w as supplied with settled sewage and the quality of live influent 
and effluent monitored dads for more than 12 months The 
indicated a high level of elimination ol uigiuiK matter in terms of 
both COD and BOD* a high level of niutftcniton ami a substantial 
level of phe^phe^us removal few a loading itnr of up to 40 lures per 
m2 d live calculations indicated an overall requirement of 4 7* m2 
per IT A us per cent reduc non m imperial cowrit w as also observed 
and salmonella which were present m the incoming sewage during 
14 d were completely eliminated iEnglish translation 100 pounds 
staling \ahd tor I99W (urmam 


n-mn 

Soil amendments for reducing phiaphorus concentnatlom of 
drainage water from hisowvls. 

f 1 COAt I I Maryland Dm iff tux (olIrgeRarkl E S 
PORTIR and Vi DAMS 

Sml\utmt Sonm of Anu nut fouttutl 1994 58, No S 1470 
147* 

riu* elleciivenevs ol sod amendments m reducing the phosphorus 
concentration m drainage water from an organic soil m the \ vet 
glades Agueuliural Area ol Ucmda was investigated Direc soil 
amendments were added in plasm cylmdrual columns containing 
an oiganii soil a water treatment residual umhunmg calcium oxide 
alumimum sulphate and a stuich based (xdvrnei commercial sign 
cultural dolomite and commercial agricultural gypsum The 
i mended t olunms were saturated with tin aqueous solution tontinn 
mg * mg phosphorus per hue mid diamed Repented latching with 
distilled water showed that gypsum amendment produced a small 
increase in phosphorus sorption c apauty together with me teased sod 
altmity for phosphorus and lower total dissolved phosphorus m 
dr image watn I ,S.A 


95-IM76 

Disinfec tion of wastewaters by ultra-violet irradiation 

I I All IN c I influx > 

hw hniiotm Ami win/cv 1994 No I7h *K (»ll|in f relic h Izig 
)i\h stimm ir\ ) 

I he c harac Imstic s of ultraviolet irradiation and its bactericidal 
ai imiv (base d on its ahllitv to cause c hungry »n the DNA molecule I 
are discussed followed hv a review of the application of 1 V divtn 
lection to sewagr effluents in I r.mu Die design of rquipmrni for 
this purpose is outlined while the resistant c ol various micro organ 
isms to doves of l V irradnfwn is considered with reference to the 
level ol intensity required to achieve ‘Hi per cent ami 99 jicr cent 
reductions in numbers The intensity of irradiation authorised by the 
Director of Public Health loi disinfection was 2* mJ pc*r cm2 but 
the results achieved were highly dependent on tin initial level of 
contamination and the tendency to fouling ol the outside surfai e ol 
ihe emitters Die gcririal features of l V disinlec turn systems loi use 
on treated sewage effluents an reviewed with a distinction between 
those where irradiation look place inside cloned vessels and thore 
w here the liquid flowed through an open < hanncl Die t loved system 
was usually employed for throughputs of less than HO riD per h, and 
thr open < hanncl tor larger installations It was possible to supply an 
installation capable erf treating up to *000 nD per h corresponding 
to a treatment plant csipac itv ol 2*0 000 El and the tunning cost need 
not be* greater than 4 Stents perm* t Englishtranslation fl>* pounds 
staling valid tor I99S) France 
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¥ 5 - 0*77 
Fun In the min. 

A TURNER 

Water Bulletin, 1994 No 625 8 9 

The 12 million pound* sterling Newton Mar&h sc wage treatment 
work* of Anglian Water incorporated one ot the largest UV dmn 
fettion facilities in Europe The work* was part of a massive 260 
million pound* sterling programme to improve bathing water in the 
region and meet the December I99 4 * deadline lor EC compliance 
Project C tear Water involved the introduction of advanced wa<uewa 
trr treatment technology and the construction of a new sewerage 
system beneath C lecthorpcs UV light was used to disinfect treated 
rtfluent killing 99 per cent of bacteria viruses and algae before it 
was safely returned to the environment l K. 

95-0*78 

( oniparativr studies of solids extraction with the aid of micro¬ 
wave technology. 

(j KN(X)P (Bayer AG Ixvcrkusen) B PLHL and D 
SC HIOSMK 

hotresfHHtdenz Abwiuser 1994 41, No 10 IHi6 lHT9(inGti 
man English summary) 

\ or the determination of metal In elements in samples ot sedimentary 
deposits and sludges a preliminary digestion with aqua regia in a 
Mask on a hotplate was used to solubilize the elements concerned In 
a search for a more efficient and economical method a v iriety of 
alternative reagents was tested in conjuru lion with heating in a 
microwave oven Die inigcnt* consisted of dillerem proportions ol 
2 or more constituents comprising nitric hydrochloric and hydmflu 
oric acids and hydrogen peroxide Several heating phases including 
a graded pawrr increase from 2M) to 600 watts were included with 
hncl intervals in between lhe extracts were analysed lor 6 heavy 
metds (calcium chromium copper mikel mercury und/mu and 
arsenic and the results cornpaied wuh those obtained hv iht standard 
method for reference samples ol sewage sludge and river sediment 
I he results indicated a high level ol igrecment with in some cases 
higliei recoveries using the niicmwavc extraction method TTic best 
iragent was n mixtuic ol T parts hydrochloric to 2 parts hydrofluoric 
aud by volume inallcascs (l nglish translation MX)pounds sterling 
valid for IW) Germany 

95-0879 

Die fule of Ntuardia in anaerobic digestion. 

M Hi RNANDi / (( aldorma University Berkeley) and D 
J1 NKINS 

Vi aier l m tronment Hist art h 1994 66, No 6 828Hi*> 

The presence ol stable viscous foams on aeration basins and secern 
clary c lard ins has been tsvxialrd with Noumltu growth inactiv ited 
sludge Ihc laic and foaming potential ol \tHardiu during me so 
philic anaeiohit digestion was investigated in batch digestion cxpcii 
mails in continuous How digcstcts led with w iste activated sludge 
wuh solids retention limes of 10 14 and 2H d In 2 phase digestion 
experiments the digestion was divided into acid and methanogeme 
phases A iHtirdut filament concentration was measured using an 
immunol luorcscent technique and filament viability was determined 
by dehydtogemise activity staining The effects of pH total solids 
com nitrations and W na/dia lllamcnl mass on digesting sludge 
(naming potential were studied No digestion system completely 
removed the Mr* imho filaments in/ta filaments decayed 
slow ly m single phase mcsophilu anaerobic sludge digesters Dc 
cay coefficients were tnst order and approximately equal to l) 02 per 
d There were no ditlercnccs in the rates ot Ninartha decay in the 


stable digester foam layer and in the digesting liquor Two-phase 
digestion enhanced the rales of Sacardm filament decay compared 
with single-phase digestion U.S.A. 

95-0880 

Dutch deep shaft takes the pressure off wet oxidation* 

P tk BFKKER (VerTcch Treatment Systems) and K 
HU RFMA 

Water Quaht\ International 1994 No ^ 28 29 
A deep shaft sewage sludge treatment process operating for the 
Vcluwe Water Board in Apcldoorn The Netherlands, is described 
fhe technique relied on the generation ot heat by pressure from the 
height of a column of sludgr (in this case nearly 4<X)0 ft) Sludge 
and oxygen were introduced at the top of the inner pipe of a 
concentric pair ot pipes pressure and temperature increased with 
depth At the bottom a temperature of 2' 7 SC was reached Fxofhcr 
rmc oxidation had begun at about I7SC Dissolved or suspended 
organic material was oxidized with most of the organics being 
converted to carbon dioxide* gas the remainder to biodegradable 
(nmpounds The oxidi/cd sludge w as returned to the surface via the 
outer pipe losing pressure and heat as it rose but still discharging at 
HOC These 2 pipes were enclosed in a heat exchanger down which 
coolant wav pumped u> maintain an even temperature at the bottom 
and from which it returned to the surface via an insulated tube at 
26(K lor steam generation and power production To start the whole 
p rex ess the hen exchange system was reversed hot water from an 
external source bang pumped down The system tame on stream in 
Mav 1991 following T months ol pilot scale experiments and had 
treatment capacity in excess of that immediately required assuming 
other sludge producers would use it It would eventually hindie some 
TO (XX) tonnes of dry sludgr per year Netherlands 

95-0881 

Hlgh-efTIclency centrifuge produces sludge 10 percent drier 
than conventional equipment. 

Water A. Wuumatf r International 1994 9, No 5 Uj and T8 
Development ot the C cniriprrss by KHD Humboldt Wedap AG 
(Cologne) is reported The unique dewatering/pressrng technique 
achieved dewarcrcd sludges *» to 10 per cent drier than conventional 
conunuouslv operated dewatering techniques Application ol the 
sy stem to ire umcnl ol wastewater sludge at Petrograd and Prague is 
reported Furopt* 

95-0882 

C entrifuge consideration* 

W s MC ()V (Malcolm Pirnie Inc Newport News Vat M A 
HA! n and A C JAIN 

Watt r I mtronmtnt & 1i\.hnolo#\ 1994 6, No 10 52 56 
The evaluation selection and design of 2 high-solids centrifuge 
install ilions at wastewater treatment facilities are described and 
illustrate the factors which need to be considered when selecting a 
high solids centrifuge Dew aiering performance depended on solids 
churactenstrcs Ratio of primary sot ids to wasu* activated sludge and 
solids temperature were critical solids parameters A higher polymer 
dose was needed than for conventional centntugc dewatering Cn 
orgy requirement w is site specific Conversion from a conventional 
dewatering device to a high solids centntugc increased cake solid 
content which reduced fuel use and increased lumacc throughput 
capacity However effects on furnace operation were not as straight 
forward when the conversion was more complex such as from a 
thermal conditioning system U.S.A. 


AQUALINE ABSTRACTS VoUI No.2 

O 190S WRc pk Reproduction not permitted 



SEWAGE 


954SS3 

Constructive stodge management - rcutUization of municipal 
vewuft stodge in Porttwid cement mortars. 

\ PJNARLl <On«3okuz Mayis University Sanvmm and \ k 
LVfRt 

t n, tnmmrnMi Trt'hnoiogy, 1994, 15, No 9 KJ3 84 i 
Laboratory studies were conducted to determine the- potential tor 
lining sludge as a cement replacement material Digested and dew a 
tcred sludge samples from the Kuiahyj Municipality sewage treat 
maw plant, Turkey, were dried and pulverized and blended with 
cement tor use as a construction material A cement to sand r.im of 
] \ vsith a water lo cement ratio of 0 5 was used In each mix I 40 
per % ent sludge by weight was used in replace cement IV murui 
>pecimcns were tested for compressive ami tensile strength alter 
i unng periods of 3,7, 14 and 28 d Initial and final scum*? tunes were 
longer with an increased sludge content The addition ol 40 per cent 
sludge caused the mural and final setting times ot mortal to uk reave 
19 fold and 15 fold, respectively compared with control rnoriar with 
water cement ratio ol 0 5 IV effects of sludge on the 1 c ('hatcher 
expansion and specific surface area of mortar were* not Mgnifuani 
Madge addition adversely affected tensile and compressive siiength 
development For 5 per cent replacement of cement by pulverized 
sludge the compressive and tensile strengths were reduced bv V 
uul per cent, respectively Heavy metals from the pulverized 
Judge were believed to be stabilized and solidified uithm the cement 
■nuns Turkey 

95-0884 

An innovative sludge disposal option * reuse of sludge ash l>v 
incorporation in construction materials. 

V IMNARLl (Ondoku/ Mayrx University Samsum andti 
kUMAL 

/ m/fofimi nmi 7ri htutloy v 1994 15, No 0 h4“t SSJ 
\ lomprcdcnsive test programme was developed to examine the 
potential lor using pulverized sludge ash Irom the incineration ol 
hucsicd ami dewatered municipal sludge as a cernem substitute m 
mortar Pulverized sludge ash was blended with umcm m the 
proportions of S j() IS and 20 per tenl bv weight Monar samph x 
were aired lor 4 28 d Compressive and lensile strengths of mortars 
xv ith 20 pci icnt replacement w ith sludge ash were 94 ,md % per i rut 
ol control mortar uimpicssivc and tensile strength on the 2Kih d 
n^putivel) Initial and final setting times were longrr with an 
n u ise ol pulverized sludge asli The addition of 2()fX'i untsludgi 
' h c lused the initial and final setting time of mortar in huiium. 

> lold and 2 S fold respective!v The pulverized dudgr oh had no 
ogui(cant effect on the I cChaleher expansion and spt\ Jk surl.in 
iua of moitar Heavy metals were believed to be stabilized and 
solidified within theicmrnt matrix fhc organic matter remaining m 
ihe sludge ash due to incomplete combustion upon hone possibly 
iciarded the setting of cement and strength development Ilu u an 
^references I urkey 

950885 

1 renting our wante water. 

s n\rn 

^tut > Bulletin 1994, No 624, 1 4 14 

ihe managed flow biodtsc from Klargestcr i nvuonmcnull ngmeer 
mg was a new range of oft mains packaerd sewage treatment equip 
ment fhc system had been designed to combat increasingly high 
leveK id detergent chemicals being discharged into both domestic 
«ind commercial oft-mains wastewater systems Hvdoxarbon based 
organic chemicals were absorbed in die biomass in the roughing 


stage Subsequent rotating biological voiuftttot stages couki rtwm 
cope consistently with lurther htologual treatment of the wAitrw-tUer 
to provide hiologu amt hsdiauhe pitxTss Miibtluy llnee tonhgu- 
rions were available to meet different sue needs A recent apphex 
lion of the ttuvujw sew age tieatmeni facility ni a nursing home m 
Cdouccsimhur isdissfibed l\k 

954J88<» 

Kamils latrines amt paediatric sshl*feHt*dx in rural Bangladesh, 
benefit nr risk? 

b AH Mi D (Intetnaiional C ruite for Diarrhoea! Disease 
Research Bangladesh Dhaka* J l > i 1 hMFNS. M R RAO, and 
A K BANIk 

iftitmiiftofUi* Jimrtuil of t t 944, 23, No 4. NNf> 862 
A study of I 529 children undn 5 years old who had been rxpoxed 
to an index case ot WugWta dvseniei\ wav c undueted foi ji month 
Rental swabs were taken from ihddrcn who had had diarrhoea and 
auv family tain nr was mvj»citrd and classified In all 219 childirn 
had udturc proven shigellosis during the follow up jveruni The use 
of a fartuK latrine a|vpciirctt to irurrasr die risk of singe Homs Hie 
use of i pn or septic tank Litrme did not confer uuv piotrclion 
adjusted odds Mho t) l h>i but ffic use of a hanging lairmc *u whu h 
facets were deposited onto tfu* guumd oi into wafer woiscncd the 
mhfv ratio to 1 42 Installing sanihtiv lamnes might not reduce the 
im idem cot shigellosis but t hmiriating the uh of unsanitaiv latriiKN 
should K j useful intervention Bangiadenh 

95-1WH7 

Biosohds management will) u utilirulinii core 

I SI At d I (Hornsby Bind astew aid I iratmeni Riant Austin 
U x j 

IU>>< u U B>94 35. No in tn \ \ 

Hie Hornsby Bend wastewater tiraiment likditv is a state ol The ait 
biosohds tieaimeru and iruse [dam that uh hides anncrr»bu digestion 
open in diving hnd applkation to an on site puvaUly opr i at id 
hum umijHistmg the biosohds with nee trimmings as a bulking 
agent and m ni < ting the c ompuvi 1 hn c w asiew am uraiment plants 
lx air d about t»0 mgil to piodur ( biosohds w uh 18 per cent solids 
wfucfi wrn then land applied fon a 2B) ,nrr farm) or umipovted 
lypualh ilu maximal ippln otic if i rale foi land w as U> dry Ions per 
year hmitidbvthi mtmgrn nptak' latios of (tie i tops bring grown 
1 fit conifHoi was in the fomml |h r < c ni dnnf hrosoltds tombinrd 
wuh hulking igcnis ulIi a net ind yard trimmings and was 
i\ ni.fl h frc'* ol i liar to illtiiv dc pnrtmints, uvk orguu/auons 
andniMiprofM u ikmg otga/uzalions Out problem w,is that nl drying 
tilt f'losohds ami hit diving beds win very wrafiin dcfxrrideni 
and m Tin- conic xt i more \m nuant ni and cost rf le*s iiv< solution was 
Ik, mg sought l .S. V. 

95-0R8N 

(rrowing trees with blowdlris 

J M ( At l AH AN i Bloomington <V Normal Walu Reclamation 
Do tin l 111 ) ind (> n MON M 
Hw( u It I9U4 35, No Ml 14 O 

fhir lo Tfic st arutv of landfill spat* and asvn iaied tipping costs flic 
Blormmigum and Normal Wafci kn tarnation Dimou (BNWKI)i 
vclc i ted a 2 th ac re 1 He < w uh f OS ,h res d< voted lo row crop agrkdl 
lure and ‘>0 ,nr(« for a hardwood tree crop lot commercial veneer 
safest tot biosohds appluatiou using material from a neaihv waste- 
water freatmcni plant An important factor m thr* development of fbc 
hardwood tree crop is the assirndahon of nitrogen by the trees and 
by the brume giass under story such that the biosohds were bring 
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applied m a 3 year phased period mi (hoi the tree plantations were 
able to accept about one third of ihc 1600 ums of dry solids that the 
RNWRD generated per year ILS.A. 

93- 0889 

North weft farmers #w benefits of bfrmolid* use. 

( TONG (King County Departrnent of Metropolitan Services 
Seattle Wash ) 

Hio( v( le 1994 35, No 10 38 19 

Bioxohds front King ( ountv s Department of Metropolitan Services 
munic ipal wastewater treatment plants were being applied to agn 
cultural land as part of the Green Valley Protect lor ret yclmg such 
binxolids Currently the project covers about 4000 acres of farmland 
producing hops fruit grain corn and feed crops and in 1004 24 000 
wet ions will be disposed of in this way Since the soil nitrogen 
content varied from field lo held the applu utinn rate had to match 
this variation and was typically about 4 dry tons per acre An 
advantage of using biosolids is that they tend to adjust the pH lo a 
more neutral value and thus improve prinJudivity Other soil iin 
provemrnts include increased organic matter decreased wind and 
water erosion and belter soil fertility t.S A. 

94- 0890 

Behaviour and fate of rhloioben/enes in spiked and sewage 
sludge-amended soli 

M J W ANG 1 1,ancaster i niversilv) and K ( JONF S 
/ mtrnnmrntal \< lent r A In hnotoqs 1004 28, No | I 1843 

iks: 

flu role s of volatili/alion biodegradation photolysis and other loss 
processes on the fatrol chloroben/rnesin sludge amended sod were 
investigated fhr kinetic characteristics ol these processes wen 
studied and ditfcrences in the behaviour ol 1 hlorobenrtnes in spiked 
soil and sludge amended sod were examined Volatilization was the 
prim ipal loss pathway ol c hlorobcn/encs tiom sod HuHlegiadation 
and abiolu losses were of minor importance Volatili/alion of the 
1 Idotohen/enes Irom sods was influenced hy compound pi opt itits 
enviionmcnlal conditions sod composition and strmtmc Ohio 
mhen/cnes spiked into soil were lost moic rapidly than those applied 
m sewage sludge* (general half liwsol It 181 ind I t 6 2 2 d respa 
livrly) I oss ol individual 1 hlorobcn/encs followed 2 su p hrsl order 
processes During the first stage volatilization 1 UOn were high I he 
second stage was much slower and was presumably controlled by 
tilt rate ol compound desorption Irom soil I here arc rt (cremes 
1' K. 

95 - 0891 

Comparison of microbial sulphuric acid production in sewage 
sludge from added sulphur and thiosulphate 

R l) I YAGI (l 1 mvc rsilc du Quebec Sarnie I ov l J \ III AlS 
i IH S( III NLS P l AFRANl 1 »ml J V V ill I Nil V l 
Journal of f m ittwnu nfnl ()uotir\ 1994 23, No 5 1065 1070 
Ihc use of thiosulphate m comparison to elemental sidphui as 1 
substrate for metal hioleachmg was examined Ihc fomution of 
intriimdiair compounds 1 thiosulphate trnhionati iciiathionaUM 
dining the oxid mono! elemental sidphui and thiosulphate lo sulphu 
rn acid hy indigenous sulphur oxidizing micro organisms (thiohat 
dh) m secondary aerobically and anaerobic ally digested sludge was 
studied Ihe intermediates were not loaned when elemental sulphur 
was used us a substrate Hie audihcatioi risk ol agricultural sludge 
amended w uh leached sludge was therefoie reduced friihionate and 
tciraihumate au umulaied in the sludge when thiosulphate was used 
as the substrate The metabolism of thiosulphate w as slower than that 


of elemental sulphur m sludge The use of elemental sulphur as 
substrate for metal bioleachtng wav more attractive than the use of 
thiosulphate There are 13 references Canada 

95-0892 

Scottish coastal dean-up project gets go ahead. 

1. P KNIGHTS (Qudlpowcr London) 

Water & Waste* ater international 1994 9 , No 5 22 and 24-24 
The lajvcnmmith Purification Scheme to improve the quality of 
discharge Irom the catchment and to ensure compliance with the EC 
Bathing Water and Urban Waste Water Directives is described 
Problems associated with water cm ulation patterns in Largo bay and 
meeting w alcr quality directives arc identified and discussed Results 
of marine studies a land study involving the environmental impact 
of treatment of waste water and a study of sewer (lows arc outlined 
A list of preferred options was derived enabling selection of a scheme 
incorporating a 4 9 km oullall with a 16 port dilfuscr discharge at 16 
m depth ILK. 

95-0893 

Probabilistic approach to initial dilution of ocean outfall*. 

H HI ANG (National Oceanic and Atmospheric Administration 
(NOAAb J R PROM and J J TSAI 
H alt r / m mmntt nt Reuari h 1994 66 , No 6 787 793 
A probabilistic approach lor developing initial dilution criteria tor 
mean outfall discharges and environmental impact assessment of 
diluent discharges is described Ihc probabilistic approach based 
on implenu ntmg a probabilistic method with a deterministic initial 
dilution model is compared with the worst case approach in which 
a particular lombmation ol parameters af tec ling tnititl dilution was 
specified and an associated initial dilution was calculated using a 
deft rnumstii dilution model In the proh lbilistic approach a I rum. 
work was provided I or combining dm foi the parameters which 
were ollcn a\ ulahk in the form of lime senes or described in 
statistics Hie result was 1 description ol initial dilution as a function 
of lumuhliu* or rxcccdame probibilits from which the exposure 
nsk level tor the marine environment could be estimated Ihc* 2 
approaches ire compared rn a case studs ot the Miami Central 

outfiii rid usa t.s \ 

95-0894 

Behaviour of sewage effluent oil and grease in the (Kean 

I I Nf III I / (New South Wales l mvcrsity Kensington) I* J 
MARC /\\ and A (» F VNI 

U uu r l n\ironmtnt Ht\eun h 1994 66, No 6 H(K> HCk4 
l rbor itorv ind held studies were conducted to study ihr behaviour 
of sew ige oil ,intl grease alter discharge lo an ocean environment In 
studies ol synthetic sewage in watci ihc only van ihlc attesting the 
amount of cotgulahon that takes place in synthetic sewage in water 
was the concenti Uion of detergent whicti reduced coagulation In 
studies of synthetic sewage in scuw iter the volume mean diameter 
of synthetic sewage in the bulk 01 seawater increased from 4 5 to 7 
uni as the concentration range ol synthetic sewage increased from 
10 8 to 46 mg per litre No change in size ol panicles on the surface 
was found C oaculation w is unaffected bv the soap concentration 
and by salinity Some coagtilihon with an increase of up lo 20 per 
cent »n particle diameter was predicted to occur downstream of an 
outfall and downstream ol diffusers A field study was conducted at 
fturwood Beach NSW Australia Grease particles did not increase 
in si/e withm a relatively short distance of m oullall The concert 
truhon of grease panicles on the ocean surface was higher in areas 
of a visible slick than in non slick areas Prcduied concentrations of 
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peas* particles were I (MS times lower than measured values The 
removal o t oil and grease particles in the upper sue tonge would 
lower the mass of grease discharged from the Mabtar Sewage 
] rtatmeM Plant Australia 

9MM95 

C haracterization and treatment of red rcuLation-su bilixed 
leachate. 

p PI AM ADOPOUTOS (Technical I’m verstt) of Crete Cham a* 
Hottr Restart h f 1994, 2«, No 12. 2419-2445 
l contour from recenUy-dcposilcd solid wastes was treated by m ir 
.ulation through landfill containing stabilized wastes and then to! 
levied tn a pond With COD and BOD of 1141 and 85 mg pci lure 
respectively there was little scope tor biological treatment nitrogen 
v orx nitration was 250 mg per hue Coagulation and powdered 
activated carbon (PAO could not reduce the COD below 9KI mg per 
lure berm chloride coagulant at pH 4 gave optimal COP removal 
prior to PAC treatment at pH 7 Air stripping at pH M * could remote 
up lo 9* per cent of ammonia but this was a slow process On a large 
scale sludge production and the slow rate of ammonia shipping 
would be problems Greece 

95-0#% 

Application of immobilized nitrifters gel to removal of high 
ammonium nitrogen. 

h I ANAhA (Nihon l Diversity Tokyo) M NAKAO \ MORI 
H F MORI T Sl'MINO and Y NAKAMl RA 
dii/rr Si /cm < A l ethnology 1994 29, No 9 241 250 
Niudyinj. activated sludge thickened lo 2 pericnt bv ccntnluge 
vt is mixed with polyethylene glvcol I' 5 per cent sodium alginate 
ind potassium sulphite as inilialoi to toim immobilized gel pellris 
Ihese were ev iluated hv placing them m 2 tanks in senes fed wish 
evhiusi ims scrubhcr water from a sludge diving plant They weir 
r< siiairu si by wedge wire at the top of the tanks The pH in ihc ses o» t 
link was controlled bv sodium hydioxide addition Sonic elllucnl 
w is rei vc led lo Ihc first tank The lifespan nl the pelh is ut terms of 
sompussivc strength was expressed by an Arrhenius tv pc equation 
At pH 6 9 and 40C a lifespan of at least 5 years was projected 
Ammomai al nitrogen of 95 260 mg per hlie was ri moved bv 9K [vrr 
cm in a 6 h retention time A full stale 480 m* }x.*r <1 phnt was 
•pc r ilinp satisfattorilv Japan 


INDUSTRIAL EFFLUENTS 

See also Abstracts 95-050#, 95-002#, 95-0672, 95-07H4, 

95-0792. 95-085#, 95-0871 

95-0897 

Management of industrial effluent discharges to sewers 

S J PATTM AN (Glaxo Research and Development 1 unitedt 
Bu/er/mc 1994 September A! 58 

Ihe difficulties involved with effluent discharges from a rise tilth 
anddt vclopmenl site in terms of the complexity of the site disc hat go s 
ind their regulation and the diflercnt parameters and priorities set bv 
)he water service company and Her Majesty s Inspectorate of Pollu 
turn fHMIPi arc examined Among the actions necessary lo comply 
with new regulations were containment at source and waste rnimmi 
/»tUon, in many cases both actions were perfectly practical An 
example is the identification ol alternative supplies of caustic soda 
manufactured using the diaphragm method and the corresponding 


minimi/«iion of mercury in the dm targe to meet HMIP require 
rnents Mercury \s a oonnuninmu of utu&tit soda wh*ch htvtortcjtll) 
had hern mamihMured using the mercury cell UK 

95-089# 

Anaerobic digestion of a mixture of chutte whey, poultry 
w aste and rattle dung! a ntudv of the me of adwirhmti lo im¬ 
prove digester performance 

M Dl SAI i Saida; Pair I I'm semis Vallahh VidyaftUftar, 

(jujarail and P MAPAMNAAR 
f n\ iritrunentul PitUuHim 1994 #6, No ^ V40 

Cheese whey. poultry waste and cattle dung in the i.itto l 2 I wits 
usrd .is ihe substrate in hemh sc ale anacorbit digrsim Adsorbents 
writ mixed with the sludge anddigester funcimn whs monitored All 
adsorbents at concentrations up to 4 g pet hire im rtaxed gas produc 
lion and methane content A doubling of gas puniui turn wax obtained 
with silica gel (4 e per hire) which also gave a reduc lion in < Y)l) of 
7h 5 pt r erm comparrd with 72 pci cent in the control digester Pie 
ns< ol adsorbents might improve the efficient v ol digestion ami 
rrdtn i 9k disposal problem foi these waste products India 

95-BK99 

An examination of different support media in retafSon tn the 
start-up of anaerobic expanded bed reactors. 

h Ml AOl I < limnmgham l nivmtiy) and ( T TORS HR 
/ n» inmmcnUil In /im*/ogy 1994 15, \ 9 887-894 
IThim chlfricnt support media (suml pumice xinieird glass) writ 
evaluated tor the treatment ol ssnthetu wasiewateis I bused on nr 
vUmiii or iiv.etu at id) m anueiahu expanded N‘d rractors Ihc 
hvilrauln rctrnhon time wasn't td Rooms media were colonized 
belter than non porous material I he sintered glass media pet formed 
belter than the pumice support which had the greater puvoxtlv 
( omponents oi the ut i ream waste inhibited the propionate to 
at dale c onvrrsion \ K 

95-(F9(Ml 

Reduc tion of the nhrogen and phosphorus relearn from the 
Dorm age n factory of Baser Af*. 

R HANK I (Havre Afi Dornugcn) and M (i Ml YT R 
A f'ttt \pntuii n * Abu ti \v t 1994 41, No 10 1840 1849 (iri (*rr 
man I nglivh Mimnutr> t 

[ fflueni from around Ml chemical po>duction plants and up to 2(1 
(Kpothi mu dpriKCsscs fvlongmg to Bayer A< > and situated on a (» 
km sin ii Pormagcn have smer 1978 been treated in loujumhon 
with sugar refining ind bu»wcrv effluent in 2 biological treatment 
pi jin v on the siU One ol these, completed m 1971 had a rated 
capat itv of 90 000 in * [>er h and the othc t w itii a i apai ity cd 25 tXK) 
nO pn h m eru loscd tanks was used prim ipjdlv for foul smelling 
w »siewalf r s Owing to a dec lint m the quantilies of eltlurnt genet 
ated during manuf idmr both tlve (low rates and pollution loads had 
dec reused while ef ITtinii quality requirements part k ularly for nmo 
gen irid phosphorus compounds hud l»ec onie more stringent 1 o inert 
(his situation the sittallc* treatment plant was reionuruc ted tn 1992 
so is to permit preliminary treatmenf ol effluent Mtrarrn containing 
larger com.(mlrations nl nitrogen aiul pfuisphorus Miupled with the 
provision of 2 Mage biological treatment In its modi tied loon 
phosphate coagulation and ( OP reduction occurred tn the initial 
stage loliowed by biological elimination of organic matter ami 
mtrdu alum in the second stage Ttw: nitrate c oritammg effluent from 
tho plant w as then diverted to the original large ucatmcnt plan! where 
dcnitrifKanon umk place A tiawiiplion of the mcMidtcaucms ami 
additions to the plant is presented the final outcome being a reduc 
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tiort ol 75 per cent in the nitrogen loading and 90 per cent in the 
phosphate loading o( treated effluents entering the Rhine (English 
translatnHi 275 pounds sterling valid for 1995j Germany 

95 - 4 WH 

Industrial waste management In the A them area. 

i) G fTfRISTOULAS (Athene National Technical I fntvemly i 
A D ANDREADAKLS N KA l SIRiS, and A 
KOI /til I KATSIRI 

Water S< terne A In hnotog\ I994 29, No 9 V) 46 
I wemy per cent of the 700 Ml oI sewage per day discharged through 
the greater Athens sewerugr system is industrial cl fluent Principal 
industries arc food textile pulp paper chemical tanning electrical 
and metal processing Prc trealrnrni is usually inadequate and dflu 
ems fail to meet standards I oxic metals at t 4 g pet kg in dry sludge 
solids arc close to the threshold for inhibition of anaerobic digestion 
I in rented torn entralions in the water column and sediments u/ the 
receiving water bodirs have not been deleterious to benthic organ 
isms Pilot investigations also indicated no inhibitory effects on 
sewage treatment processes Nevertheless a revised and nlionai 
regulatory Iramework was net essarv to reduce these metal levels 
Data on oigarni loads metals and other pollutants in industrial 
discharges are tabulated Greece 

95-0902 

I reatmenl arid p re treat merit requirements for Industrial 
wastewaters in municipal activated sludge plants. 

W W It KF NH I I >f R tic kenleldcr a Flinme l fd Redhillj arid 
J I MWSIPKMAN 

Wuiet Vt tern t Jt feihnr*loi*\ 1994 29, No 9 79 MX 
I he ellecls of industrial wastewater on activated sludge plants an 
discussed BOD removal kinetic s eftci Is on sliidgi settlcabilils the 
inUuerue of temperature ihc volatilization ol substances during 
tieatmenl the toxicity ol cl I (units pnoritv pollutants and sludge 
handling aie c onsidered Readily drgi.ul ible vs isiewaler could cause 
hlainenioijs bulking so dial plug How or the use ol i selector might 
be necessaiy Rebut loiy wustewatci would require an mu eased 
sludge age to meet effluent stunduids Inc reusing the soluble Irai tion 
ol a wastewater made temperature » mote impoitunl l.ulor which 
du tatecl that higher sludge ages wire needed in wmiu New result 
lions on soluble emissions limits on sludge toxic its of diluents and 
the control ol specific organic chemicals usually made pie treatment 
ol industrial diluents obligatory be tun disc hut go to sewer i or some 
individual ellluenls, sludge handling and disposal would need spe 
cut attention (Ik 

95-0903 

Joint treatment of industrial effluent' a ease studs of I a i mis sol 
Industrial estate* 

I IIADIIV ASSIl IS (llydiotcch (Water and I nvuonmcnlal 
Fmgmcermg) lad, Limassol) I 1F.BAI and M NIGOI AOl 
VI att r St irru e frifmo/ogv 1994 29, No 9 99 J04 
Wastewater ill HHK) 12(H) m l per day and 220 264 kg HOD per day 
bom an industrial estate was treated chemically and then hiologi 
tally the burner processes consisted of pumping and strerrnng 
How balunt mg the' nemosal o! oil. tat and other matter bs flotation 
then coagulation tUm illation wnh lime lerrous sulphate and 
polyt Ire trulyte Alter pH adjustment some nmogen and phosphorus 
were added in a sclec tor tank before passage to an aeration tank final 
sedimentation amt chtonnalmn Overall reromalsol BOl>, COD and 
suspended solids were 916 901 and 918 per cent respectively 
Deluded results air provided ( yprus 


95*0904 

BMogicaJ removal of nitrogen In toxic Industrial effluents, 
high in ammonia. 

S BROND (I Kruger Vest. Abyhoj), and C SUND 
Water ±< tern e A In bwlogs, 1994. 29, No 9, 231 -240 
71ie treatment of 2 industrial effluents high in ammonia w m studied 
in a full scale BlO-DtNITRO process for a rendering effluent and 
in a pilot stale activated sludge plant tor a coke oven wastewater 
Die loner contained high levels of ammonia and phenol concentra¬ 
tions ot UK) HOC mg per lure The rendering effluent contained 
ammoniatal nitrogen up to 600 mg per litre and COD of 4000 mg 
per litre The BIO DENITRO process, which alternated between 
aerobic, anoxic and anaerobic states, removed ammonia very effi¬ 
ciently, denitrification wus complete for COD to nitrogen ratios 
above 5 It was important to maintain the pH at 6 5-7 0 to present 
inhibition from ammonia The coke oven wastewater was balanced 
to prevent shock loads, pH adjusted treated with phosphate as 
nutrient and ferrous sulphate to suppress sulphide and cyanide tox 
mt> As much ammonia was stripped as possible before treatment 
by a deminbcaiton nitrification activated sludge completely mixed 
process Treatment was dlecbvc with strict pH control, but always 
prone to malfunction if nut closely monitored Denmark 


95-0905 

( nmepl.s for efficient liquid-solid separation - the key to suc¬ 
cessful pretreatment of industrial wastewaters, 

J MIFIOPl I US (Karlsruhe l Diversity) and H H HAHN 
Water S uente A fnhnolags 1994 29* No 9, M7 ^M) 

The interactions ol specifically coagulated suspensions under de 
fined chemical and physical boundary conditions with various sepa 
ration icastors ol diftrrent geometry were investigated One was 
short in length hut deep the other long and shdllow the tanks were 
also adapted lor notation The geometry ol the lank had a significant 
cl In i on removal ell u icncy A hetermhspersed fine size distribution 
was always deletcuous to the sedimentation process, hut could be 
compensated lor in flotation Generally long shallow tanks were 
more tolerant ol non optimal coagulation and floe formation 
Germany 


95-0906 

Optimal control of ground-water quality management: non¬ 
linear programming approach. 

S A l ACiH AVI (Montgomery Watson .Sacramento Cali I ) R 
I HOW in and M A MARINO 

/ounuit of W alt r Ht'umrt f s Planning and Management 1994 
120, No 6 962 982 

A non linear programming-bused mathematical model was dev el- 
oped for providing optimal control lor managing the generation and 
disposal of agnailrural and dairv waste The model used a slate 
response matrix to represent the response ot the physical stale of the 
system and a policy response matrix to described the effect of policy 
actions such as pumping, recharge and manure disposal on the 
system Ihc dynamic response ol the system was included as an 
explicit pan ol the optimization The model applicability was dem¬ 
onstrated in the Chino groundwater basin, Calit Based on the 
alternative scenarios a manure treatment and disposal programme 
coupled with an amticial recharge programme are proposed 
I.S.A. 
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9S-9W 

Dairy manure influence on soil and sediment composition: lm» 
plicatiocis for phosphorus retention. 

W 0 HARRIS (Florida University. Gainesville). H D WANG 
and K R REDDY 

Journal of Environmental Quality, ) 994. 23, No 5. 1071 1081 
Dairy manure could increase phosphorus levels, tn the soil The lair 
of added phosphorus was dependent on the soil’s potential for 
phosphorus assimilation into stable forms Surface horizons from 
Miry intensive areas in the Okeechobee basin, Ra ,t;S A, released 
phosphorus rapidly The (actors that affect phosphorus retention in 
these soils were investigated Coarse fragments, sand, siH ami clu> 
were examined using optical micaiscopy, X-ray diffraction, wan 
rung electron microscopy, energy dispersive X-ray analysis, electron 
nucroprobe analysis, Ihcrmogravunctry, density separation and so 
Jccnve dissolution techniques Die Ap horizon* were dominated h\ 
qu mu rn coarser fractions and by non-crystal line materials com 
posed principally of silicon in clay fractions Lack of cakium-phos 
phoru* minerals suggested that manure components inhibited 
uvstaJfixation of stable calcium-phosphorus, maintaining high phos 
phorus solubility Elimination of ihc barriers to calcium phosphorus 
crystallization could greatly reduce phosphorus leaching from Jain 
.iffcued surface horizons There arc 62 references l *S.A. 


95-0908 

C nmhined treatment of olive mill efTIuenl and municipal 
wastewater In a small tourist community. 

I ( RCXT: (StudioAmbientc, Palermo). S PODLSOM arul D V\ 
III NDRICKb 

U uii'r V iem t & Tn bno/ogv, 19*14,29, No 9 ll)S 110 
T realm of olive mill wastewater was tarried out at an activated 
sludge plant serving ,i village ol population 7500 which rose to 
] A 100 m summer through tourism Olive wastewater was produced 
from October to December, a volume of *750 m3 pci sear, a 
«. one duration of 40 g BOD per litre, and a load ol 1 SO 000 kg BOD 
per \car ‘The plan was in upgrade the treatment plant to handle the 
inurist seasonal load The olive mill wastewater would he stored in 
aerated tanks and fed to the plant outside the tourist reason Phc 
storage tanks could also function as aerobic digesters lor excess 
dudge Careful acclimatization of the activated sludge was nrcessarv 
at rhe start of the olive season Italy 


95-0909 

Fhh processing wastewater treatment requirements by line 
production changes. 

P BAITISTONI (Ancona University) andfi KAVA 
Water Sueme A Technology. 1994, 29, No 9. 111-J 19 
The behaviour ot a plant treating el fluents from the processing of 
frozen fish, freshly harvested clams and some pre-fried cod was 
studied during 19R8-1993 The treatment comisled of balancing, oil 
removal, then passage through a denitrification tank and an aeration 
tank followed by sedimentation and chlorination of the cl fluent 
Sludge was thickened and dewatered The wastewater was of low 
strength with a relatively high nitrogen content Oil concentrations 
below 50 mg per litre caused no difficulties and a plant with a load 
of 0 25 kg BOD per m3 d operated satisfactorily If sludge retention 
time was kept at 30-40 d, sludge density was acceptable Italy 


95-0910 

Design of pre-wMifkifekNi reactor* for the anaerobic treat¬ 
ment of industrial wastewater*. 

1 F ALEXlOU (Newcastle upon Tyne University 1 G K 
ANDERSON, and L M FVISON 
Water S< tenor 1994 29, No 9. I<>9 204 

Two sugr anaerobic digestion wav investigated loi (mating brew 
cry. dairy, coflee and slaughterhouse waste*atm Optimal condi 
lions of V?r and pH 6 were established by laboratory and ptkw plant 
experiment* (or the first, pre-acidification reactor Hydraulic retrn 
non time iHRTj and nutrient addition had tn t>c determined for emb 
wastewater HRTcould be as low m 4 h The pre acidification utagr 
wio u valuable treatment provided complete acidification was 
avoided and only 40-*0 pei vent aetddred matter was ted to a 
mrthanogenic reactor The use of pre-acidification tanks isnxmofliu 
toe biological nutrient removal Die degree ol acidification and the 
pcrccmage of acidified COD are proposed as alternatives to volatile 
falls ik id concentrations fot assessing iheHTn icnc v of acidngenetts 
l ,K. 


95 0911 

Evaluation of two upflow anaerobic digester* purifying Indus¬ 
trial wastewaters high in organic matter. 

A R HOWGRAVMTRAHAM (Natal Umvmifv 
Pietermaritzburg) M A ISHHRW(X)I> until' M WANKS 
Water Sr mrn e 4 InhnoU^y 1994, 29, No 9, 225 229 
TTir grunuliu sludges in at Inrigrxter purifying maize waktrwiHfr and 
those m an upflow unarmhn sludge hlnnkrl (CASH) unit, treating 
brewers effluent at Ifl times the loud of the other traitor relative to 
total suspended solids were compared for activity and microbial 
population Tlie c larigester granules contained hydrolytic, otido 
genu and acetogenu hailciiM with Mtihanothrn and Methatunar 
ami (he predominant methvmogens The UASB rear lor gi armies 
i untamed a more uniform population the rnagir melhnnogens hemp 
Mrrlumothnx and possiblv Metlumohm tenum Hit* observations 
indicated that the creation and maintrnance ol resilient anaerobic 
digester granular sludge in upflow digesters was possible with a 
range of substrates and operating conditions South Africa 


95-0912 

An investigation Into pre-treatment of dairy wastewater prior 
to aerobic biological treatment. 

B KASAPCjII (Newcastle upon Tyne University t G K 
ANDERSON and O INCT 

Water Sf terue A feehnolnfty, 1994, 29, No 9, 205 212 
Dissolved hit flotation and anaerobic digestion were investigated in 
pilot plants as pre treatments of dairy wastes TTie former dtd not 
remove sufficient suspended solids and BOD to allow the subsequent 
aerobic stage to reach consent conditions Anaerobic digestion m a 
packed upflow filler at 3? 34< * and pH 6 8 7 2 achieved 90 per cent 
BOD removal with u hydraulic retention time of 20 h Tlw system 
was stable up tn a loading of 6 kg COD per m3 d Reducitom of this 
order would enable the aerobic treatment to meet consent conditions 
IKK. 


AQUALINE ABSTRACTS VoUl No.2 

O 1995 WRc pic Reproduction not permitted 


191 



INDUSTRIAL EFFLUENTS 


95-0913 

1 rtutmeit! or strong wastewater* by fixed bed anaerobic reac¬ 
tors with organic support 

A GUl'TONAS (Amtotic l’mversiiy Thessaloniki) G 
PA SC MAUD1S and A ZOIIBOULIS 
Water Sarm* A ret hruUox\> IW, 29 t No V 257 263 
The treatment of a milk based synthetic waste of I 0 g TOC per litre 
wait studied in a 10 7 litre downflow reactor filled with straw as 
support lor the unjeiobit microorganisms Hydraulic retention 
limes of 2 12 h, temperature ol 15 25 and 35< and loads ol 0 5 4 0 
kg C (ID per m3 were explored Ihe unit operated *n plug How mode 
It could treat a wide range ol wastewater concentrations U>w 
concentrations were treatable even at 15( but little bmgas wjs 
produced at this temperature At high waste water concentrations 
treatment arose Irom biodegradation and mass filtration m the or 
game support which eventually dogged obliging renewal alter 1H 
months The method had the simplicity and flexibility to be poicn 
N*dly useful m small agricultural units LI fluency and kinetic data 
are provided Greece 

95 - 1)914 

Investigations Into the loniponting of notate from slaughter¬ 
house effluent* 

f S( HIM HARD! (Bundesfouchungsanstalt fur I mdwirtsr h ill 
(I Al J Braunschweig) arid A I BLRMAIl K 
A ortnpontifnf Ahnuvwr 1004 41 , No 10 I HI 2 IK 14 and IK!<> 
IHIh (in German Lnghsh summary) 

Problems connected with the disposal ol slaughterhouse wastes are 
t nnsidcrcd including the co composting ol the i ulings produced b> 
a notation separation treatment with other icsiducs ftic cliarac 
lenstics and chemical composition ol various w isles are compared 
inc lulling those Irom the live animal holding arc i the gistromksti 
nal contents and the diluent treatment residues By combining the 
notation ladings ol low solids bul relatively high nitrogen content 
with other irsiducs ol a carbonaceous t pe a lermentable rnixluit 
suitable tor umi|x>sling could Iv obtained I he progress ol the 
composting picness was monitored under controlled conditions and 
it was demonstrated that a hvgienically ac ccptahle compost could tu. 
produced filler 7 H weeks ut aerobic decomposition Irom mixtuits 
ol ladings with rumen contents in the ratio 1 to 0 04 and with sti iw 
Irom the bedding aira in the r itin nl 1 to 0 22 t omfHisimg in 
windrows would be the most economic method ol treatment allei a 
prelonmaiy mtrmg period ol 7 14 d in m enclosed vessel (f nglish 
translation 2SO pounds stc rlmw valid tor 1995j Germans 

95-0915 

Anaerobic treatment of sulphate-containing distillery effluent 

I A 51 ADLHAf l R (f achhochschide (ncssen I nedberg) l N 
015 and B WtRTR 

GHF W ax\t i/Ahwa\\n 1004 135,No 10 500 S04 I in German 
l-nglish summary) 

A pulsed ruucuUling lluidt/ed bed reactor and a pulsed anaerobic 
filter connected tn senes were subjected to a prexess evaluation studs 
as a method ol anaerobic digestion ol high strength distillery waste 
water composed ol cheriy slops with a sulphate content ol 2 g per 
litre Ihc high k*vet of sulphate and the presence ol copper i I 50 2<H) 
mg per lure) had a marked inhibitory effect cm the decomposition 
reaction with die result that only 40 50 pci cent l Ol) elimination 
was achieved Further Inals were cnnducloi with a pulsed anaerobic 
c astade reactor system comprising a xrnes ol H reaction compart 
ments, m which sulphate-reducing bacteria were present in the hrst 
4 cells However there was only a slight improvement in the chges 


non performance and a steady state COD reduction of sufficient 
magnitude could not be reliably achieved As a result, the use of lactic 
acid in place of sulphuric acid for assisting the process of cherry 
fermentation is proposed The presence of copper was associated 
with the detoxification of the cyanide containing materials of natural 
origin, due to the formation of a stable complex ion The replacement 
of copper sulphate by copper acetate is also advocated as a method 
of reducing the sulphate comem (English translation 135 pounds 
sterling valid lor 1995) Germany 

95-0916 

Klnetk study of anaerobic digestion of brewery wastewater. 

R BORJA (Institute de la (Jrnsa > sus Denvados (CSICl Sevilla) 

A MARI IN M M DLRAN M LUQl’E. and V ALONSO 
/Vixen Huh hemi\try 1994 29, No 8 645-650 
Die brewery wastewater was treated in completely mixed conttnu 
ous How bioreactor operating at 35C using a sapomte immobilized 
bmrnass a concentration of 6 2 p volatile suspended solids t VSS) 
per lure Guiot s kinetic model was used to determine the macroen 
ergy parameters in terms nf the true yield coefficient lor the biomass 
and the specific rate of substratr uptake for cell maintenance Ovei 
a hydraulic detention period ranging from l 25 to 10 d the COD 
removal elfu tcncy varied only very slightly Irom 95 4 to 9H 5 per 
tent Similirlv the VSS concentrations in the diluent v ined be 
iwtcn 001 and 001 g per litre at identical hydiauhe detention 
periods Hu model prcduled the behaviour of the reactor vtry 
luuratelv md the paiametcrs reflected the activity ol the micro or 
gumsms during the anaerobic digestion ol the wastewater Spain 

95-0917 

Phenol conversion and dimeric intermediates in horseradish 
peroxidase-catalysed phenol removal from water 

J > l (Windsor l mscrsity Oritj K l TAYIOR H /OV N 
BISWAS and J K BI W IRA 

/ m ironnu nuii Sc itru t «t Iti hnolog\ 1994 28, No 12 2154 
2 IN) 

1 he products of phenol polymerization ai pH 1 in (he presence ol 
horsendish peroxid isc hvdrogen peroxide and polyethylene glvcol 
(PI (») were investigated by high performance lujuui chromalogri 
phv thin I iyc*f chrurn itogrtphy nuc lear magnetic resonance uid gas 
ihiom itogr iphv mass spccimmctiy The k action was stopped hv 
reducing the pH below pH 2 with phosphoric acid Dimers were 
mu rmodiaK s their decreasing order of specific reaction rates with 
peroxidase was p phenoxvphenol p /> biphtnol and a p hiphennl 
The remainder nt the polymer precipitate consisted principally of 
compounds ol higher hvdruphobiuiv and moles ular mass kir an 
ujuimolar ratio of phenol to hydrogen peroxide the phenol polym 
tnzaiion was hrst orcki in phenol concentration A peroxidase 
inutiviitton model lor the reaction m the presence of PIG was 
purposed The inactivation late constant bore a logarithmic relation 
ship with fhc ratio of PtG to enzyme doses Canada 

95-0918 

Preparation or membrane-immobilized enzymes for phenol de¬ 
composition. 

M BOIVhK (Silesia Technical University GhwicO J 

BOHD/IEWIf/ and M KOWALSKA 

hmrtuil of ( hrmtuil Tt( hnobg\ <4 Btofethruriogy 1994 61, 

No 3 2H 239 

The biodegradation of phenols was studied using an enzyme fraction 
(from bacterial strains present in auivated sludge) immobilized on 
flat membranes fabricated from non-cel lulo-se polymers (polyacry 
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tomtnir, polyvinyl chlondc md poly*ulphcmcj in practice tlte a\ 
t\mt+> were absorbed onto the membrane surface, which rmirn ttn* 
wtwk prewem* following ultra filtration of enzyme solutions hv the 
membrane* This procedure fovxnt a gel layer that adherer m the 
membrane surface The results suggest that the phenol degradation 
tUaientv reached KO per cent aian H mmol perdrrH phemu ions rn 
jramm in wastewater with a PAN-P (polyacrylonitrile) membrane 
jnd with an Hhntfihwuon retention coefficient in exerss of 8" per 
tern Poland 


05*0010 

Radiation degradation of waste waters: 1. Reverse phase-high 
performance liquid chromatography and multicomponent I V* 
\ IS analysis of gamma-irradiated aqueous solutions of nitro¬ 
benzene. 

J M Rl C iComcmus University Bratislava) M K SAHOO j 
l OCA) and M HITTA 

Journal of Kadtmruibtual and Nm fear ( lut'fmun PM4 IHt, 

S ( , ! dd 107 

11k* radiolysis products of deaerated salinated aqueous solutions of 
mm>t>cn/ene 10 1 M mint uud 0 I M potassium hydroxide mailt 
nc J with lobalt 60 gamine rays I were analysed using KP HPl ( md 
multicomponent UV VIS spcctrorncMiv tin* retention times of the 
t tdiolvtk produUs were identical with those ol isomeric mhophe 
mils umnophcnoK and dimtrophcnols ten Mandatds and 1 l wave 
ii nglhs lor multicomponent UV VIS analysis (lineal 
i altiparainettu regression analysis) were selected ilroni htcraiuu 
md RP HF*l t daia) lor use m the determination ol ionceniranons 
d irachints and products in the solutions Radiation chemical yields 
i> * iltits imolcculcs per 100 eV i ol the radiolylu products md 
d uuriposiiinn ol nilrohen/enc m aqueous solutions fn iniroUm 
i ik ' were calculated from the dependence of coir enuuimns wnh 
'n\c pH h id little influence on the dec least ol nitrobenzene cnnt.en 
( anon but strong influence on the product i proposition Slovak 
Ri* pub lie 


<*5-0920 

Vf)X removal and AOX (ormation in response to oxidation 
with hvdrogen peroxide/lront It) and hydrogen pernxlde/1 \ 

1 Rl IK)l PH (Buyer A(i Ixveikusern 

Korn \pondrn: Abnawrr I‘>94 41, No 10 1 "N4 17% and I 79H 
IHOl on German hnghsh summary) 

Dunne the oxidative treatment of elfluenis hy hvdrnpcn peroxide in 
Hrijunuion wnh lerrm/s ions or ultiaviolcl irradiation as a means ol 
eliminating AOX and halogenated compounds it was possible lor 
nt w AOX compounds to be formed with the resuli that the residual 
rvelv of AOX specified under certain loadings in tonneitmn wnh 
i flhients discharged to stream could not he complied wuh f xpen 
mnus were earned out with a number of lesi solutions containing 
1 ilhei para chlorophcnol or phenol to determine the halami* ol AOX 
formation and removal during irealmenl with hydrogen peroxide and 
tM compare the eftectivcness ol ferrous ions ami ultraviolet irrmJia 
'nm lor the overall reduction of residual AOX comentralions Nk 
' Ol pH and intensity of irradiation were examined from which 
it was inferred that the formation of new AOX compounds could tx* 
suppressed by a correct choice of pH in coniuncturn wuh the use of 
ultraviolet irradiation in place of ferrous ions Where newly formed 
AOX compounds must be eliminated this could be ac hieved h> high 
intensity irradiation in the presence of hydrogen peroxide (hnghsh 
translation 275 pounds sterling valid lor 1995) Germany 


A kinetic model of a mireulatad upftow anaerobic tflodjgr 
blanket treating phenotk wastewater 

T i h\ (National C tang Rung Uruvmity lamanl 5 S 
CHLNG at id J i I A\ 

W atrr tn\ tnmmrni Kt\ftm h |W4 tt, No 6 794 799 
Biokmetic models are useful m designing and operating anacrobn 
Now stems lot wastewater oral merit Sludge from a icoKubtcd 
up! km anaerobic sludge blanket t Rl ASH) reactor treat mg phenolic 
w astewater at organic loadings ol 6 20 kg i Ol) pci uO d wax tested 
by the biochemical methane potential (BMP* method at inters »U 
over 4 years u» an match dr in min? the vjx\ itu gas pmckMion taw 
A regression prixcdurc that nx Index plotting sfxxdu ation tilling 
diagnosis irsidual .mahsic irntihe explanation and tiwxirl pic 
diction wav proposed in die selecium ol i with statistic nils 

significant parjurntm lot the Rl ASH tteatmerilof phenolu waste 
w aiei \ modified veisiontit the Hakhmc model was udec led and ns 
paiamctcrs senlicd to l>c statntnally significant BMP tests wilti 
dudge taken Irani live Rl ASB bioreacnu nmumg ai a loading of 14 
kg C Ol> fvi m l d validated the elkxtivenevs ul ilu selected model 
thtough i ompiutsons ol evpc \ mt nul data and prvdn turns ot maxi 
mu! spet i'u n .k non iau saiuratioru onstam mhthuot i oiishuu and 
the ord i ol mhihifmn laiwun 

V5-0922 

Aclisated mr Imn adsorption of pheimlhs in oxk nMnnr ef- 
feet ot pH and temperature s art at ions. 

(i NARHI A (Kmg l-.iha l mversils of IVtroiemn A Minerals 

Dhihnmi \ ABl / AID md S lARfKMJ 

Wtittr / rn tr<ffuntni Ht umii h 66, No 6 847 KS() 

Die nnpjii of sohilmn pH and umfx*ranire on the cnhaincrntnt tn 
sorption i apacits ol ai tivaud t arbon attributed in Mlsorlnitr (*olvm 
cn/utmn wav studied Isotherm studies were tundui led k>< phenol 
and i* i resol a! kmuh uuqxi rture and pIM 7 and 1 J m oxu and 
uiuivu i ondiitons and at ueiitfai pH and 8 21 and 4M Hie udsorhale 
phisc was i.harasU ri/ed md iht ixtcntol jioly inn i/atmn studied by 
ti( A1S A pH ol < litvoimd pliVMv d adsorptmn hut rnham emerit 
of sorhm rdentmii » ipujis was highest at pH I I I In optimal |>H 
(or jdmrptmn ol fihenohc ^ under iau iiinditions was pH 7 flit 
anoxit capauiv of phi uni ,md otrrsn! uurrayed with dc« teasing 
linqxianms and w js highest at 6( Adsorption enhancement slue to 
polv fncri/jlinn was hight st il 4M Oxu isoihertin c apacitiev wcie 
rehttvilv unit pendent of « nt|H rjiuu suggesting that Iht (Xisitue 
iml ntgiiiye Muputs of u uifxuaturt on chemual reactions and 
phyvual adsorption tended to balance Dx capauiv ol achvuial 
i aibon i otild lx iik o asi vl hv more thorn 2 I ot* J by i hanging pi 1 and 
icmperahm Saudi Arabia 

V54W25 

fk'velnpment of a prelreatmenf programme to Improve bio- 
logical (rcutahililv of high strength and toxk Industrial waxte* 
water 

A BR1 NNI R IBen I runon l ruversiiy of tile Ni gc s Sink* Bogrr 
( ampus/ S Bi l KIN and A ABl I lOV If H 
Waitr \t ten* t A Irthntdo^s lh94 2^, No h 2 l ) 17 
A protocol was lotinuljkd forthi pre treatment of wastewaters Irom 
several ihrnmal companies on an mdusitul (state soriie of hie 
eftlucno were trrxic Hr procedure tngan with tN ihcrrm.il arid 
toxicological characlert/atioti ol each waste slream toxuity was 
maisured by the Mtcroiox test Hie removal of contammanls by 
bmdfgradatmn voUdi/ation and powdered activated carbon ad 
sorption was then estimated by screening lesis [ ffluents were das 
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sifted as biodegradable, subject to air gripping u>xic or poorly 
biodegradable The most economical combination of general bio- 
logical treatment and waste segregation could be identified from 
these data A specific application of the approach is provided 

Israel 

95-0924 

Preoxidation of chlorophenolk wastewaters for thdr sub- 
sequent biological treatment. 

Y M YU (National Taiwan University Taipei) and S T HU 
Water Sc irrne A In hnology 1994 29 f No 9, 3 111 20 
IV degradation of 500 mg per litre volutions of various thlorophe 
mils by o/orie and activated sludge was studied m an 8 litre o/onaior 
and iteration systems of cither fill and-draw or shake-plate types 
O/one degraded IS 15 per cent of the thlorophe mils di and 
irn hlormated undergoing the greatest destruction although this was 
not reflected in COD measurements Degradation was S 10 per ccm 
greatrr at pH 10compared with pH ) Prc o/onation volutions were 
much more effectively biodegraded by unact; 1 1 mail ml activated 
sludge than untreated volutions Howcvei activated sludge which 
hod au tmuti/cd to unttcalcd chlorophenolk volutions was slightly 
retarded by a few per cent when treating pre o/onated solutions 
Reductions in feed coin enlraiion and some inhibition hy o/onated 
products i oukl be tlie explanation T aiwan 

95-0925 

La rut a r claims breakthrough for wastewater treatment tech¬ 
nology. 

Water Sen it r\ W4 98, Noll H6 26 

A destrucimn technology was developed for the treatment of wasic 
warn umlmning aromatic chemicals which completely removed 
t olour odour and toxic itv ( OD wits reduced bv 70 80percent The 
( Ob ProccsMUatalylu Oxidation of htflucnis) could be tamed out 
on a batch basis using conventional chemical reactors It used a 
lecyliable heterogeneous uitalyst which avoided the problems ol 
Teuton s reagent The proem was being used to treat mtrophcnol 
iresol etfluent IJ.k. 

95-0926 

Treatment of effluents from hemp-based pulp and paper In¬ 
dustry. I. Waste characterization and physico-chemical treata¬ 
bility. 

E B 1)11 EK (Middle bast Tec hmc al l 'tmersitv Ankara) and C 
f GOKf'AY 

U aitr Siovii r A fn hnoto^\ 1994, 29, No 9 Ibl 16*1 
Hie nature ol the waste and its phvsuo chemical trcatabiluv were 
studied tor hemp-based pulp and paper effluents Chemical treatment 
examined In jar tests using alum as coagulant COD removals 
were 90 So arid 20 per sent lor the paper mac hmc alkali extraction 
and bleaching diluent, respeclively t'olour reduction was around 
K0 per vcm (see also tallowing abstract) 1 tirkcy 

95*9927 

treatment of effluents from hemp-bawd pulp and paper in¬ 
dustry: II. Biological treatability of pulping effluents. 

C b GOKCA\ (Middle hast Technical University Ankara), and 
b B DILTK 

Water Sc tern e A 7>i hnofags . 1994, 29, No 9 165-168 
Hemp based pulp and paper effluent* were biologically treated with 
a white rot fungus FHanenxhaete < hrvwn/v»num at ISC' in 500 ml 
shake flasks with a nutrient medium containing glucose Tests were 
in 2 cycles of 9 and 1 d After the first incubation, halt the supernatant 


was poured off and replaced with kraft liquor and different combi¬ 
nations of the decolorizing medium Glucose, COD and colour were 
measured every 24 h Colour removal from the pulping effluents 
increased with the concentration of glucose, reaching 75 per cent 
(see also preceding abstract) Turkey 

95*0928 

Paper mill effluent decotorization by fifty Streptomyce* strains. 

M HERNANDEZ (Umversidad de Alcala de Henarcs, Madrid), J 
RODRIGUEZ, J SOLIVERIJ L COPA M I PEREZ, and M 
fc ARIAS 

Apphtd and Environmental Microbtobft \ 1994 60, No 11,3909- 
1913 

Optimal conditions for the removal of colour from a paper mill 
effluent by Streptomyc e$ strains were investigated From 50 act»~ 
nomycete strains isolated from different lignocellulo&ic substrates, 5 
Streptomyces strains were selected for their decolouration ability m 
a liquid medium The highest levels of dccolonzation achieved were 
60-65 per cent Fractionation of the resulting effluent by gel permea¬ 
tion chromatography showed ieductions in the level at absorbance 
of high and medium molcc ular-wcighl compounds which were pnn- 
upally responsible for the colour of the effluent The remaining 
low molecular weight compounds w ere probably responsible for the 
residua! coloui Spain 

95-0929 

Characterization of textile wastewaters: a review. 

V M CORREIA fCranficId University Bedford) T 
S TEPHENSON and S J JUDD 
/ nv ironmental f rr hnolog\ 1994. 15, No 10 917 929 
The diversity ol raw materials and production processes used in the 
textile industry results in a high \olume of wastes that are extremely 
variable in composition and which may include non-biodcgradable 
dyes and toxic substances Identifying suitable end of pipe treatment 
pros esses is made diftic ult hy the combining of effluent streams from 
individual prot esses whic he jusc laigc daily variations m the effluent 
c hemical composition Potential waste treatment piocedurcs should 
be dedicated to individual process el fluents rather than the combined 
discharge in order to be reliable and efficient However this is not 
viable in real plant situations since the capital cost would be prohibi¬ 
tively high It seems likely that individual wastewater stream treat 
merit technologies would be employed where the discharge consents 
arc stringently enforced and/or the treated effluent ha* some value 
There are ^6 iderenccs T.K. 

95-0930 

Role of oxygen at the TK)2 interface during photodegradation 
of biologically difficult-to-degrade anthraqulnone-sulphonate 

dyes. 

J KIWI (Fcolc poi\technique Tcdcralc de Lausanne) 

tn\ironmental Tom olo$y and Chemistry 1994, 13, No 10 1569 

1575 

The photolvlK decomposition ol anthraquinooe sulphonate sodium 
salt ( ASS) in a suspension of titanium dioxide was examined at 30C 
and 60C under aerobic conditions The presence of oxygen enhanced 
the degradation rate Increased decay rates were observed for the 
addition of hydrogen peroxide and for test* run at 60C Production 
of hydrogen peroxide was enhanced by increased pH Increasing the 
concentration of titanium dioxide in the suspension generated in¬ 
creased amounts of hydrogen peroxide due to the increased avail¬ 
ability of surface states The observed rate for hydrogen peroxide 
production decreased with increased concentrations of isopropartol 
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a hate scavenger, which pew mod to an oxidative rout c w (he produt 
non of hydrogen peroxide The photodegradation of ASS wav an 
ttvdrect lexuli of bght mofelly absorbed by (he titanium dioxide and 
Aiwwwtraded a possibility for ibe totatmem of dyestuff effluent with 
conductor suspensions Switzerland 

954*931 

\ t vt clarifying proms solves textile effluent colour problem 

A TIMMONS (The Clean Water Company Ud Baitley \ and M 
j AINSWORTH 

Water & Wmienxtter International IW 9, No 5 S4 
Incorporation of a tangential flow separator (TFS I in the treat mem 
of rtfluent from a textile company achieved complete removal ni 
t olour 91 per cent reduction in suspended solids ami a halving ot 
t Ot) Principles of operation of the TFS are briefly described 
Advantages of TFS include compact sire stable irtatmem conditions 
jjui .1 dried waste product ILK. 

95-0932 

Pretreatment of textile industry wastewaters with o/cmc 
M IZIT/I (Patras Lniversity) D \ VAM NAS andD 
1 > Bi RAfOS 

H j*t r V tern t A Tec hnolog v i 994 29, No 9 IS1 1 hO 
{t uilc industry wastewaters as raw water and alter uiaguhlum/prt 
ipilation were treated with o/one in laboratory batch or c oiihnuous 
< kiors at 20 25C for 5 60 minutes The most tffeuivt colon? 
u nun il exceeding HO per cent was achieved hs to igulaiion/prt 
pitation lollowed by ozonation A mathematical model was devel 
►pd whose variables were absorbance COD and residual ozone 
om miration in the liquid II assumed that the wastewaicr organa 
compounds were cither coloured or colourless and reacted diffei 
mis Hie model was verified wnh the experimental data and proved 
\ cry sausfactory The formulation ol the model is desc ribed in detail 
(»reec* 

95-0933 

Membrane separation or wool scour effluent. 

1 Bll S T AD (Rogalund I'niversitv C entre Stavanger) I 
l SPI I > AI and M MADLANf) 

H iur Si unit di Tethnolng\ 1994 29, No «> ZM 25b 
Du w isles* alet from the washing ol raw wool at 5S< with high pH 
U it i i?c fits often wuh a COD concentration near lOO(KK) mg pn 
i it was treated hy ullrafillrulion Hie modular tubular polvcihcr 
“ailphortc membrane configuration based on pilot plant results 
*1*rued as a batch process with 11 m2 membrane area The feed 
temperature was kept above 4 IK to avoid problems with fat V olurru 
w x reduced 10 limes the retained effluent was returned lo the feed 
Dnk and the permeate discharged to the sewer through a heat 
t changer Sludge was transported weekly to a lagoon lor dewater 
u*g I he plant required 2 h maintenance per J with yearly replace¬ 
ment of membranes COD. fat and solids (eduction were c onstantly 
iNive HO per cem Norway 

954*934 

Treatability studies and proem design for toxicity reduction 
for a synthetic fibre industry. 

1 L MIjSTERMAN (Eckenfeidcr & Binme Ltd Rcdhili IK) 
okIT H FLJFP1N 

14 ater Science A Technohx >. 1994 29, No 9 297 306 
The removal of cthylcnediamme {EDA) from synthetic fibre cfflu 
nuv was investigated in the laboratory Batch tests wiih air stripping, 
granular activated carbon, macroreucular resm activated silica cat 


ton exchange rt**« and aensbic bu4og*tal treatment indicated that 
the last 2 processes only were hkrlv lo reduce imiem ( (mtumoux 
activated sludge treatability experiments were eoivdut led at winter 
and sum me* temperatures A completely mixed mtrtfvmg Art t sound 
sludge at a load mg of 0 1 g BOD per g mixed liquor cus printed cot ids 
and UK gave an effluent ol 250 200 and 25 mg pm hire loi BOD 
total suspended solids ammoniac a( nitrogen rcvpocusely whuh 
caused k\\ than 2 pci orm mortality ot ( entxUphmii ifabui Bet 
formance w as stable lot c arbttiwc mix removal ami ntinhuuion with 
udluent I DA of 5 40 li 30 mg per lime Ammonia did not 

exceed the regulatory standard ot 0 17 pounds ammonia per 14 
minutes I SA. 

95-0935 

Pretrestment requirement* for leather tanning indtivirv wxrrte- 
waters 

O H NA> (Istanbul Technical l nivmits) D OR HON ami l 
KABDASI l 

Borer St it rtt t A /ntomdigv 1994 29, No 9 l7f I2h 
ilfiucmv of alternative scheme* of physic at < hemital treatment 
wen invrsiigated loi leather u isirw ners from 7 turneries process 
mg callh hide Sulphuk was oxidized m the preseme of a manga 
m*se(ll) c tiaisM followed by utrbonahon with carbon dioxide 
flocculation wrth term chloride Protein was reduced bv sritlemem 
in I ct it low pH wiihhrrn chloride and irnonu judulnlrolyu Ibe 
citrus ol (best protessc s wne compnru* siih scdimenfaiion alone 
and chemical precipitniion with ferric ihlotulc lime and amomc 
jxdyelec imlylt ( aibnn ition and piob in removal find hide ettnl on 
( Ol) proton precipitation dim muted 2* I per cem of kjeldahl mtro 
gt n Sedimentation wav as effective as chemu ill prn ipilation for all 
paiarnelnv rxeepi chromium Pfiysuul iherrucal treatment and 
chemu d precipitation seemed necessary for mcrimg pre (riaintrnt 
sunduidv irnl rt moving chromUjrn ( onsuleiable detail is piovided 
Iurkey 

95di95b 

Pretreainwiit of tanners wastewaters 

I 1 A1 INN fist mini I Teihrmill niversity) 

Wmtf Si urn/ A ffthnob ev 1994 29, No 9 175 PH 
Ihr treatability ol tannery wash water of mean ( OD HfHX) mg pt*r 
litre was investigated m |,u rests with iliim feme i hkindc lime and 
combinations of ihest coigulanis all with non ionic polvrlettrolstc 
M per ceni removal wa adiuved wuh poly mu and 20fH) mg bine 
per litrr ()ik-r i lieinn ills g ive interior irsnlts l urther treatment was 
provided bv an extruded acral urn pi ini wuh a hydraulic retention 
lime of 2 J Hus reduced (lit ( OD to 64(1 mg jvei litrr which wu» 
within Ihr Kquurds dm I ol ul sludge ptcxhivlion was J 5 kg per 
otwauriuatcd I urkey 

95-0937 

( tUlzation of wastewater from fertilizer industry - a cave 
study 

S I ABOl TINA (National Research ( entre ( airoj and N 
ABDil MOM M 

Waif r S< tent t A Jfihtiol* 19)4 29, No 9 IM) 174 
In plant control of water was implemented within u superphosphate 
lemlim factory D>e major source ot pollution was the ncrubbing 
of (he silicon fluoride gas resulting from the mixing of phosphate 
and sulphuric at id A t loscd t m uit sc rubbing system reduced w aslr 
water amounts bv 40 per cent Tlic ticxafluorosihut at id from the 
tower was treated wiib sodium chloride to yield sodium 
hexaHuorosilHiUe which wav saleable These modi fit alums reduced 
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cost 1 he remaining unwashed residue which was highly acidic was 
diluted with waste cooling water Egypt 


95*093* 

BMogkai treatment of phofoprocenaing wastewaters. 

S (i PAVl QS1ATHIS (Oorgia Institute of Technology 
Atlanta) and 5 A JUNtiKJh 
Water \urni r it Tee knobby 1994 29, No 9 K9-9H 
Simulated photoprotevung wastewater from 2 commonly used col 
our prut esse t were treated in fill* and draw laboratory activated 
sludge reactors at loadings of 10 100per cent in a synthetic feed lip 
to 68 jxt cent of the COD in the photopf messing wastewater was 
removed The Addition ol alkali was necessary as pH fell with the 
oxidation of sulphite and thiosulphate Ammonia a as oxidized in all 
cases although there were some reactors in which nitrite atcumu 
lated Snru continuous digesters wcic led with activated sludge 
arising Irom the treatment of wastewater Peilormuiuc was at least 
t qua) In that ol the control when the activated sludge had arisen from 
teed umlammg SO per cent ol the simulated wastewalei l o\s ol gas 
production low pH and increased volatile latly at ids occurred only 
when the activated sludge had received a UK) per ccm Iced Recovery 
took plfu e after prolonged incubation Advanced chemical oxidation 
and biological treatment were appropriate to these wastewaters 

i;.s a. 


95 - 09.19 

Anaerobic treatment of industrial wastewater containing or¬ 
ganic solvents 

f n R/IS (Bradford University) 

Watt* S nnut ^ hthnobxs 190 4 29, No 9 121 129 
Die anaerobic digestion ol propan 2 ol taken as an example of 
organic solvent in an mduslri.il waslewutc i was studied in laboratory 
anaerobic digesters Mined by magnets Alitr acc lunatiralmn kinetic 
data were obtained hv operating at several solid retention limes and 
diluent substrate concentrations using different teed strengths ind 
solids wasting rates Steady state conditions wcie judged bv volatile 
solids com nutation diluent l OD gas production and gas compo 
siuon Once a suitable bacterial population was established anaero 
bit digestion proceeded at 25 4(K with 15( lacing optimal Hu 
likely reaction mechanism was thiough acetone and hvdrogen to 
methane and cat bon dioxide Shock loads caused a rapid rise ol 
hydrogen in digester gas 1 his measurement could provide an mdi 
cation ol incipient digester failure D.K. 


95 0940 

O/onoIvsls or 2,4-dic hlorophinol In a two-phase sotvent/water 
system. 

( \ C IIAN(» (National C hiao lung l mversiiy llsmchu) and I 

n nu n 

Haft r Sc urn t it !ti hfn>loq\ 1994 29, No 9 141 M6 
A solution containing 2 4 dichlorophenol (D<Tt was extracted hv 
m mmusuble fluonnated hydrocarbon and Mibiatcd to o/onation 
m a continuous apparatus in which the solvent was recycled through 
the ozonator l XT* was analysed m the aqueous phase' bv high 
performance liquid chromatography Solvent extraction was switt 
H) per cent being removed in the lirsr M) minutes then the DTP 
c oncentration dec lined m 1 h to about 4S pet cent ol its oi igmal v aiue 
I he rtaction with o/one was relatively slow and second order 
Taiwan 


95-0941 

The uw of hollow fibre cross-flow mkroflltmtioo in Mtnccti* 
mulatioo and continuous removal of heavy metals from solu¬ 
tion by Saccharomycts cmvisuu, 

D BRAD\ (Rhodes University. GrahamMown) P D ROSE, and 
i R Dl Nf'AN 

Hurtftknoluft\ & Bioengineering 1994 44, No 11 1362 1366 
Performance data are presented on the use of serial hanencs of 
cross flow' microfiltration (CFMF) based yeast bioaccumulators to 
reduce the concentration of toxic heavy meuls in water In the 
experimental work the influent contained copper (as the chiondc) 
and either cadmium or cobalt (both as the chlorides) Atomic absorp¬ 
tion spectrophotometry wav used to indirectly monitor the metal 
concentrations in the final effluent The use of semi membrane 
based bioaccumulation systems could improve the efficiency of 
heavy metal removal with the added ad vantage thatthcCF'Mh-based 
bioaccumulation prtxess was potentially less expensive than gel im 
mobilized biomass An other advantage was that CTMT based svs 
term could be t ngmeered on a large sc ale South Africa 


95-0942 

ChemnMut studies on Iron removal from ferric citrate medium 
by aerobic culture of Aeramonas sp 

K GOPAI AN (Indian Institute of Technology Bombay) and II 
VI f RAMAN1 

l m ironmentul fa hnoloR\ 1994 15, No 9 K9S 9fX) 

Iron removal Irom (erne titrate medium bv an iron resistant strain 
If 16) ol \tmnumas sp isolated Irom industrial wastewater w.o 
investigated in 2 litre butch and continuous reactors operated at 
27 29C with hydraulic retention limes ot 7o 72 h and teed iron 
concentrations ol 100 65() mg per litre lor 100 d Iron removal 
el fluencies ol 99 per cent were achieved with concurrent 70 90 per 
vent ( OD removal in chemosut cultures ol strain f 16 witli a reten 
non lime of 72 h and a citrate medium containing lorric iron up to 
650 rug per litre India 


95-0943 

Prctreatment of completed melal wastewaters 

C) IUNA3 (Istanbul Technical l mversitv) I KABDASL I and 
H 1 \Sl I 

Bufrr Sr irm r it Jrihnolo$\ 1994 29, No 9 265 274 
The applicability of hydroxide precipitation to complexed metal 
wastewater using inorganic cations that might function as ligand 
sharing agents was investigated Hie effect ol calcium tronlll) 
i torn III) mungancsedl) and magnesium were examined thcorcti 
calls tor cadmium and copper with ethvlenediaminetctraacetic acid 
and niinlotrnKClic »icul as ligands MetaJ solubilities were calculated 
hv considering the composition of the wastewater In the expen 
merits cadmium and copper were intioduced in excess as solid 
phases Metal dcterminaiions were bv atomic absorption spectro 
photometry T xperunents with iron(ll) were conducted m anoxic 
conditions Calcium was the onlv cation effectively binding the 
ligands and making hydroxide precipitation possible Jron(ll) and 
manganese! II) were ineffective because ot rapid oxidation while 
magnesium was partially clfcctive but probably not adequate for 
prctreaimcm Solubility products stability constants and the species 
insolved are tabulated Turkey 
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9541*944 

Optimization for reductio«ypredp 4 lolkin treatment of hexavso 
[nil diromiuniu 

) % PATTERSON (Patterson Associates Inc (Imago III j 1 
oASCA and Y WANG 

q iiit'f V lent t & Tet hnohg\ 1994 2V, No 9 2" r< ' 284 
Treatment conditions in a plant receiving wastewater com unite 
chromium* VI) and reducing u with sodium metahisulphitc ,n low pH 
followed hy pH adjustment, precipitation of metals and clarification 
v, t *rc optimized in Iaburaior\ experiments Dilute ry pu al and strong 
a jyiewaters were evaluated Titrations gave the sodium metahisul 
phite requirement for each wastewater and kinetic conslams for the 
non were obtained C ontrol of oxidation red us uon potential w as 
ritual virtually complete reduction being achieved bv 150 mV the 
reas turn at pH 2 was completed in 1 minute It w as imponant to avoid 
in overdose of sodium meudusulphite since with a hall hie ol 2 h it 
could enter the effluent Precipitation at pH 9 ga\ e the lowest tesuiu ll 
; >uomium lor combined w astew ater sedimentation alone w as pmb 
ihU msufhoentto satisfy the discharge limit ol I mg total chromium 
per lure There appeared to be disagreement between chrommmtV 1) 
t dvses recorded by a test kit on site and a commercial laboratory 
usmg a l S TPA method U.S.A 


95-094$ 

Watching the river’s flow. 

H Kt SSLU 

\* ii (i\ il tnf>tni*?r 1994 No 1 KM Water Supplemcni 4 o 
l xpernnentaJ treatments being tried on the drainage I mm thf dr turn I 
W hi il Jans mine in C omwall to avoid a repetition of the cJis istmus 
vuIil and metallic contamination of the f arron hvlt and l almouth 
i\ of 1991 ire clever ibed Three tv pcs ol treatment wen tested and 
wop ired the first consisted solely ol percolation through ret d b< ds 
th second offered j lime dosing and sludge settlement M igt belnr 
' rd bed treatment the third offered an anoxic prt tieilmtnl M ipe 
r r unfed hy a mixture of straw and cattle manure laid on i gf oct 
h cl those a limestone dram again followed by reed bed 1 Ouility 
i u nitonng was effected hy sampling on the riser upstream liul 
l iwiistreani of the discharge Ihe active treatment w is also htinp 
u )e d alongside the construction ol the pilot plant l k 


9MN4<) 

Neutral lotion or acid mine water with calc him < arhonate 

) T MARLL (CSIK Pretoria) and P du PI I SSIS 
Wit tr St irn<< <4 Tcthnofo*\ 1994 29, No U 2HS 290 
I hi neutralization of sulphuric ac id rich miru* water was investig ut d 
m pilot cone shaped and pipe shaped IhjicJi/cd bed reac tori i ontain 
n c limestone graded by sieves of 0 l N 4 Of I mm I Ik upflnw rate to 
M ndtzc each size was determined b\ the water (low to expand the 
bed by 20 per cent in a 4-cm diameter tube A talc turn sulphatr 
tvstallizahon reactor was located after the fluidized beds l irm 
tone was Fed to reactors as needed A tone reactor allowed large 
piracies to be fluidized and smaller particles not to be washed out 
Jht treatment of mm rich waters was investigated l imestone was 
■oMTipicirlv utilized when testing ironflll) rich water but only about 
d per cent was used m the presence of 600 mg iront II) per litre I his 
was due to the accumulation of coated panicles m the reactor 
* intact limes for complete neutralization could be 10 times longer 
*»the presence of irondl) The method was convenient because of 
low cost the simplicity of dosing and the low solubility of limestone 
»N>ve pH 7 South Africa 


95-0947 

Effluent treatment using ion exchangers and adaorptton radMu 
H R BRUSH H HOI’EM ANN T MANN, l HARI1NGLR R 
N A(iH and W JLNU 

korretp*ifujtn: A bwture/ 1994 41. No Hi IflO* IHlMamltKOb 
IH HMtn German \ relish summary i 

The quality standards which must be complied with in respect of 
disc barges bv metal working companies pnor to dm hnrge to stream 
were specified in Annex 40ot the VS ante Water (‘onservr Onimamc 
which was published in September ivb*u These necessitated wrv 
thorough elimination ol heavy metals and other twiammam* from 
the rinsing waters spent plating solutions and mixer Itqtnu semauat 
mg from the processes employed 1 cm residual iomannnani levels 
ntxcsMtiucd tlx use of nm exchange resin ot selective adsorbents 
under caictnfly control led c undmom Vm ral pr opnctaiy pan evn.es 
had been devised lor achieving tire appropriate effluent quality 
standards iru hiding tlu SI RV(M lean How the i (score and die 
Ambeipack treatments lhc future ol the vanous urn exchange 
resins ami adsorbent compounds is reviewed and How dugianu 
illustrating then mode ol application lot the elimination of a range 
of metallic ions Iromtspical pux ess diluents au* presented it nghvh 
nanvlitiou ViO pounds sterling valid lor I99M Irrrnmm 


95-094# 

1 moment of wastewater from Hue gas cleaning 

M \l M>Rl l*tl kmgti l ngirurt ng Sohufp) and ( Si Nl> 
M.ifif Si it tut A /h Won I9U4 29, No 9 Mil M2 
J he trr it mint ol i w »Mj w ittr piodm rd by drw umng the gypsum 
slurry resulhng Irom tlu scrubbing ol power station gns with lime 
lurry w is studied in 2 full scale plums lire lust stage was the 
c r> st ilh/ ri h<« i of gvpsum to redua su(K*rsaturation (hen the prc< ipi 
t ihon ol he ivy rue nils bv MKltuir Indrnxuk mkIiuii* sulphide utul 
ferric chloruii assisted bs poke kitfolvu lhc sludgf was pressed 
the liquid [ hasr* was sand filtered In imr plant granular activated 
carbon Idir men was added to i murt complete removal of mercury 
md c idrnujrn Most mercury wus 'enuoed with the Uv ash and 
prr c rpitaicd gvpsum Hw dllm nl still < ontamrd )M) MX) mg nitrate 
(H‘i hire which could N removed by an activated sludge ijemtrifu a 
turn process Hu pr idlealitv ol this was dcimmstraled ui a pilot 
plant Ovimuirk 


9<t-0949 

Ireatmeni of recall brunt nt garth iuni|HHimh In nil reclaiming 
wastewater bv nzone/hvdrogen peroxide and I \ /titanium di¬ 
oxide 

H (d l > AS (Hamburg Marburg lnhnr<al I nivmityt I) 

B(K kl I MANN l III MMl R) INC, D RAHNI MANN md I 
SI KOI I (>V 

Want S< u w t it fa h/io/ogi | 0‘M 29, No 9 t 2*1 H2 
KM rat (my or gum conipunui^ in a biologically treated oil u< lama 
tion wash water with a ( Ol) ol MM) mg per hire were treated by 2 
oxidative prmesw * m labor itnry expt*nmerits Seventy fx fl r cent of 
( Ol>elimination ind crih meed bimhgr idabilrlv resulted from a S h 
t V/hi.tnmm dioxide *. xpneurt at pH t (Jt/onai ion was hide at let ltd 
bv hydrogen peroxide Over i 1 minutes it reduced (’(>|) bv )7 per 
i ent and also improved bjofiegr^tdabilitv Several oxidation product* 
were identified by gas c hromatograpbv mass ypectnimctiv 
(termany 
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95-0950 

M«fnhnn« advincn offer pore* for thought. 

Water Vrwuer 1994,98* No l185 44 45 

Membrane separation technology was a valuable* and tmt effective 
way ol meeting new high water quality and environmental standards 
A new senes ot membrane treatment system* was available for 
industries wishing to upgrade their Treatment of nils water and 
whitcwatcr effluent* 11, K. 

95-0951 

1 et hnological strategies for protecting and improving the bio¬ 
logical treatment of waatewater from a petrochemical complex 

M RPBHUN ('Tcthnion Israr I Institute of ret firming} Haifa) 
anti N GAUL 

Water 5< tent e A 7e< hnola 1994 29, No 9 ! H 141 
Wastewater treatment at prirothcmua! complexes is prone to dis 
ruptron from sudden discharges usually of phenolic compounds 
l J rotu.lion to the prntex* and improved performance arose from 
several measures A 15 000 oil line balancing tank was con 
strutted to contain storm Mows and unexpected concentrated 
sire mis Oil separation was introduced and emulsions treated by 
dissolved air flotation with alum as flex c ulatil The resulting el fluent 
was treated m aerated ponds clarified with lime and reused m the 
ruirmlatrd water tooling system Hus approach removed 90 pci 
tent til thi oil hefoie the uciubn ponds and gave i satislaclorv 
effluent Israel 

95-0952 

Identification of truce organics In a treated lubricating oil re¬ 
finery wuslewuter 

I TOWS (Hamburg H tubing l>chimal University) (i Al HI RS 
It GUI Y AS II p ||( KHOM MKIK H ind I M KOI l ON 
Writer Sr ttru* «X fer/mo/ogv l l 8>4 29, No 9 1 K7 194 
Wastewater Ifom a luhru fttmg oil lac tors w is rrentrd by parallel 
plate mtrru’ptoi halanc mg tanks floe million ind sediment ition 
with tcirit i blonde and polyeU*ttrolvtc then biological treatment in 
a 1 1 xod bed npflow hinreactor containing c lav spheres with fenced 
»x rill ton Biomass wn> removed b\ an iinrhi u m/gravel Idler Ihcn 
was in option tor granular activated c lrhon hltralion it sIkh k loads 
occurred Influent hydrocarbons were reduced Irom 0 8 to 0 I mg 
pei J 1 1 it m the biotdter Gas chrormtngr iphv miss spec home tiv 
analyses ot 1 t 2 liu hliuotrifluofot thane c xIr ids showed monoev 
c loalkancs were the major ginup falling Irom an mill d S l K) to 65 ug 
per litre in the effluent Only ,i lew tompouncK were ideniilicd in the 
dichlomincihanc extracts of the diluent the maim components 
wen I methyl 2 propylc m lofu x inr 2ethns uul mlroeen contain 
mg heleiocvcles Germany 

9541951 

(hi* nil led/ad ion of u biologically treated wastewater from oil 
reclaiming* recording of low molecular weight orgunks and es¬ 
timation of humic substances 

H CdM \ AS (Hamburg Marburg lechruc ill mvcrsiiv) M 
Rt IC Ii and 1 SI MHT ON 

VV att r S< o m < A h< /mofogy 1904 29, No 9 |9S 198 
Oil reclamation wastewater was treated by ncuinili/ahon adsorption 
by activated sludge flocculation flotation and activated sludge with 
a hydraulic lettnhon tunc ot 5 " U (he diluent ol ( Of) HK) SCHI 
mg per lure was extracted by dichlomruclhaneat various pH values 
md analysed hv gas chromatography Humic auds were removed bv 
a highly alkaline anion exchange resin eluted and analysed 
photometrically 1 hose constituted around IS per «, ent ot the COD 


Hydrocarbons absorbed on to the activated sludge Polyethoxy com¬ 
pounds carboxylic acids and their esters were detected in 2 waste¬ 
waters while amines and amides were found in another With few 
exceptions detected compounds differed completely from sample to 
sample reflecting the changing composition of the processed spent 
oils Germany 


95-0954 

Adsorption of radiocohalt on lead dioxide from aqueous solu¬ 
tion. 

H AHMAD (Quaid I Azam University Islamabad) M AFZAL 
M SALEEM and S M HASANTY 

Journal of Riuiioanahiu al and Nu*. tear Chermttn 1994 181* 

No 1 I 17 129 

With a view u> finding a mcthrxl for the removal of cobalt 60 from 
research and medical waste waters the adsorption of cobalt on lead 
dioxide was investigated in relation to shaking time amount ot 
adsorbent pH and adsorbate concentration Data lilted with Lang 
rnuir Preundluh and Dubinin Radushkevnh isotherms and their 
corresponding constants were calculated Interference studies 
showed that LDIA tarn ate citrate ihiocvanatc oxalate ura 
mum(VI) alumimum'lll) iron(III) chromium!Ill) and tho 
riumtlV ) drastic ally reduced cobalt adsorption under supposedly 
optimal conditions 1 he removal ot these anions and canons prior to 
cobalt adsorption was necessary To compare the adsorption behav 
lour of cobalt with other metal tons and to determine" the selectivity 
ol lead dioxide KD values for different elements were measured 
Ihesc values indicated that cobalt could he succcsslullv separated 
liom mcrcury(II) sihcr(l) tanlalum(V) indiuniflll) and teebne 
liurntVIl) there ire 92 references Pakistan 


95-0955 

Radioactive waste treatment products studied h\ Mossbauer 
s|H*ctroscopy 11 Iron hydroxide precipitation systems 

V SPAM (Institute ol Phvsics and Technologv ol Materials 
But hires!) and C N TDK CAN! 

Jotanat of Raduninuhtu ul and Viulau ( hemistn 1994 181, 

Not 189 2(H) 

lion hydroxide precipitation is a widely used process lor the treat 
ment ol low level radioactive wastes Such treatment includes a 
nuniho ol pr«xesses vuch as precipitation co precipitation adsorp 
non ion exchange and radionuclide trapping all ol which are di 
rcctlv dependent on the properties and structure ol the iron 
precipitate Mosshuuor spectroscopy was used to characterize the 
non hydroxide samples prepired in diflerent experimental condi 
turns simulating the radioactive waste treatment Magnetic oxides 
(haematite nr magnetite) partially aflcctcd bv superparamagnette 
relaxation were observed The crystallization degree and particle 
si/e were dependent on the concentration and the order of addition 
ol chemicals Much smaller panicles were precipitated with calcium 
hydroxide than with sodium hydroxide as neutralizing agent Pre 
upilation from iron salts (ferric chloride or ferrous sulphate) was 
I aster with sodium hydroxide than with calcium hydroxide 
Romania 
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Set also Abstracts 95-0653,95-0679,95-0681. 95-0682,95-0687 


95-0956 

Effects of salinity on the condition and survival of rehra mus¬ 
sels (Dreusma polvmorpha). 

B W K1LGOUR (Macfcic and Associates Water stems 
Arulvsls Guelph, Oni ), G L MACKIE M A BAKER and K 

kfppel 

Hi njrkfJs 1994. 17. No 2. W-W 

IV tolerance of various life stages ot zebra mussels iPrrtwrnu 
{whmorpha) to salinity was investigated using specimens collected 
Horn St Clair lake, Ont The potential foi colonization of regions of 
th t Hudson river which were heavily industrialized and consisted ol 
fresh water tor most ot the year by zebra mussels was ev aluatrd I ht 
extent to which acclimation events in the river affected tolerance and 
the effects ot salinity on the health or condition of aduli specimens 
were also studied Zebra mussels were able to acclimate to slow Is 
changing salinities TV litc stages most sensitive to salinity ami most 
likely to limit distribution were identified Canada 


95-0957 

Abundance of marine resources in relation to dissolved oxy¬ 
gen In Long Island Sound. 

V MOVVTL1 (Connecticut Department nl Lnviionmeutdl 
hot ecu on Old Lyme) and D SIMPSON 
/ stmines 1994, 17, No 2, 394 402 

I he effects of low dissolved oxygen on finfish American lobster 
//i>marui iimcru anus) and squid thihtto ptalen were inveshgated 
m field eruditions m western long Island Sound Bottom trawl 
v ikhev taken throughout the sound were compared using several 
nahocK to correlate dissolved oxygen concentrations with sprues 
ihund.ime and diversity Both abundance and divnsiiy decreased 
aymhuimlv with bottom dissolved oxygen levels Abundance pal 
) rns tor squid, hluclish and hutterhsh suggested that these speues 
nn among the most sensitive to hypoxia Only one ol the sprues 
i x imincd winter flounder showed a decrease in mean length with 
hsvolsrd oxygen U.S.A. 


95-0958 

Th* ecological effects of structural flood mitigation works on 
fish habitats and fish communities in the lower Clarence river 
system of south-eastern Australia. 

0 A POLLARD (Fisheries Research Instituit t roriuHa 
N S V* ) and J C HANNAN 
founts 1994. 17, No 2, 427 461 

Habitats affected and unaffected by flood rnittpaiion works carried 
nut m the lower Clarence river system of south eastern Australia 
were complied Fbe ecological effects ol these works on cMuarme 
ind freshwater fish communities were studied with particular ern 
phasis on commercially and ret real lonally important species TV 
principal aspects considered were the efteus of the changes on 
dimity and fringing vegetation and the distribution and abundance 
'd estuarine and freshwater fish The works generally lowered the 
overall quality of available fish habitat hv reducing fringing vegua 
hon and increasing the intensity of land use in the surrounding area 
FVrc are 40 references Australia 


95-0959 

TV effect* of dredging on shell forntaUno In the raaor dam 
tUique from BarHtiha, ami them Fantiypl. 

M B CASPAR ilrtcotmo Rnnugucs de lm<%Ug»eoa Mniitem* 
Olhao) C A RICHARDSON and C C MONTHRO 
7iwnti/ of hhmnt Tho/ogkc*/ A$uu lomm 1994, 74. No 4 92^ 

93# 

IV growth rate of the shell of ftmci nhym from southern IVirtugal 
estimated from an analysis of the growih nogs wax slower (von 
Beitahinltv growth constant K equal h 0 than that determined 
tinni the annual narrowing of the internal mtcnvgrowth patterns 
prevent m the shell sex lions t K equid to (HiM Both methods pre 
dieted a sinulat asymptotic length of 144 K amt M9 6 mm rexpex 
fnelv Die presence ot a senes ot shall mat gin break * lonwMmg ot 
deep clefts in the miter shell laser with sand grams embedded wav 
attributed to repeated dredge damage Die frequency of the vleltx 
increased w ith the size and age of the i larm The seasonal deposition 
ol small clefts during June was levs pronounced than those cnuml 
b> dredgr damage Their are V 7 rrteirners Portugal 


95-0960 

Influence of waterway development on migrathmal chnnic* 
terkliex of Juvenile salmonttls In the lower Willamette river, 

C >regon. 

1) I \N AKD tOiegon Itepartmrnl «»f I tsh and Vk iklhh 
riaikamav A A NKiRO R A I AKR *ud t J KNCtStN 
\orih Amt rn an Journal of hi \hrn< \ Mana^ttntnh 1994 14, 

No : 362 M I 

Juvenile <>*u orh)ru hu\ spp were abundant in Dir lower W ilDmrnr 
river during spring with radio tagged juvenile (huothsm hits mvAm 
and yearling O/n oth\m hu\ (slum \tu tut migrating through I he bar 
hour m I 1 d Iherr was no spatial pattern in (hr downstream 
migration ol radio lagged fish and no differences m hehavtom 
among the developments llahuais occupied by migiatuig juvenile 
Dmor/nm hus in die undeveloped arraddlertd horn those nailable 
at developed sites More of the predator Ptu hvt hnl in oregornmn 
weie caught in ait as without devdopimns but there was no differ 
enu in the Irequemv ot /* oumm */tm digi stive trn* is containing 
juvenile (hn mtnru hus between devi loped and undeveloped at cut 
Suggestions lor further research arc* given l .N.A. 

95-0961 

Ixamining land use influences on stream hath tats and 
macroimerlebralex: a C*1S approach 

( RU HARDS (Minnesota l'mvnstly Duluth i uiidCi HOSI 
W/Urr Ht \ourn s Hull* tin 1994 30, No 4 ^29 7 ih 
Rel uionships her ween land use patterns and the pfiWK d habitat of 
streams andihetr mac romveilrbrate f>opulaiM;ny witlnn similar si/r<1 
cakhmenis were mvcvhgaUd using geogritphn information systems 
ifdS) f Irveri caichmentx along the northern shore of Superior lake 
ranging from heavily forested to highly urbanized covrr were m' 
Iccted lot the study Available dal a on land uv< anrl laud c over were 
quantified with a minimal mapping resofuiion of 16 ha Stream 
habitat and morphological featurrs were charauen/^ed at sample 
points within each stream Relationships between macroinyerle 
brates and stream physical habitat unci between hahtui md land use 
patterns were analysed Substrate i haractenstit s and presence of 
{oarvc wrvMly debris fud (he sirrmgrsi correlations with macroinver 
lehrair abundance jik! thvetsify Substrate charauenMiis also cm 
related with urban ami agneufturaf Liriil use Housing density 
correlated with algal abundance The primary relationship bclwern 
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land uw and the* quality r>f stream habitat * as derm whi rated from the 
uu id readily available spatial data There are 47 references 
IJ.S,A. 

95-0962 

Alterations In the tissue lipid profiles of lameUuktu margi- 
naU* under ambient ammonia slrm. 

A N CHI TTY (Sn Venkateswara (mvmity Tirupahi and K 
INDIRA 

Mulletm of / nuronmrntal ( onuinunatwn arui loxu otog\ 1^11 
53, No S 69 \ MH 

I he effects of ammonium sulphate ( 1(1 and 17b mg per litre) on the 
iisujc lipids ol freshwater mussel \ljuyu lltdtrw marginals) were 
studied Iltc exposure time was 1 d The lipid profiles of the mantle 
gill lr>oi anti hepafopuncieas were determined On exposure lo 10 
or 176 mg ammonium sulphate pci hire the total lipid content 
du rrased in all Ihe tnisucs except the mantle Hie phospholipid 
content ol all the studied tissues except hepafopancreax and loot al 
10 mg per litre dee reased on exposure to ammonium sulphate The 
c holestcrnl content dsn dr< reased in manth gill and hrpamparu u'js 
on exposure lo ammonium sulphate Ihe results suggested that 
rrnitbohi utilization of tolal lipids, phospholipids and cholesterol 
vcas uu teased under ammonia stress India 

95-0963 

C hronic toxicity of ammonia to the uinphipod fhalella azteca, 
mi porta n ci* of unimontiim ion and water hardness 

I I ROKCiM ANN (Orpattmcnt ol I ishenes arid Ou ans 
Burlington Oni ) 

/ nuronmt tital f'oltuttnn 1001 H6, No 1 iJ9 HS 
Amphipods were exposed in ammonia lot periods ol 0 weeks for 
ulults and Ml weeks lor young Mortality growth and rt produi Use 
rales were measured llu I ( V) were 0 77 mM ind (H5 mM lor 
voting alter 10 weeks arid adults alter 6 weeks respectively m tap 
water Reproduction was reduced at corui ntiations down to ('IT 
mM When the pH was uljusted hv addition ol aud chronic mortal 
ity was related to total ammonium ion rathci than unionized ammo 
ma A reduction m hardness and other ions when tap water wa'' 
diluted lo 10 per cent with distilled water resulted m a significant 
mortality al 0 I iriM \ orupatetJ with I mM in tap water ( unada 

95-0964 

Marginal bleaching of thalll of Rhtzm urpon as evidence for 
a< Id rain in the Norra StorfJaUct, Sweden 

Vs t MAH AM > O oik l mversiiv North 1 oik Out tandil 
I W11 SON M <i RO\tR and R t. \ IIANUK k 
I m tnmtnrntal l\»llnnon I99S K7, Nc 1 * I H 7 S 
Recent liehenogiaphic surveys m the loieland ol the Svtcrhacken 
glac lei m southern t upland revealed crusiosc Ik hen with bleached 
dying and dead margins although tiuiuose and lohose lichens 
appeared undamaged Possible expl mations wur bedrock lithology 
k c crvsial blasting long term snowbank com r ultraviolet exposure 
and acid ram Ditlerences in the topography ol atteciLil In tuns 
suggested that bedrock ellects and snow damage were not major 
causative Lutois Sulphur dioxide emissions have been shown to 
cause c hloiophy II bleaching and plasrnolvsts m the algal component 
of lichen Sod surf atc pH levels in the Meld aica langed from 1 1 to 
4 s showing that the aica had been dinted hv aud ram Other 
factors probably played a part ll the algal component was damaged 
hv aud ram the lungal umi(H>nem might be vulnerable to other 
ellects such as ultraviolet light Sweden 


95-0965 

Concent rations of heavy metals associated with urban runoff 
in fish living in stormwater treatment ponds. 

K R CAMPBELI (St Johns River Water Management District 
Orlando Kla ) 

A rt hue% of fm tronmentul C onuimtnatum arui 1 oxtc olog\ 1994 
27, No 1 152 156 

Redear fish (fspomn mu rolophus) from stormwater ponds in Or¬ 
lando Ha contained significantly higher concentrations of cad¬ 
mium mckel copper lead and zinc than those trom natural lakes 
and ponds (controls) Largemouih bass (Micropttrus mtmoide*) 
collected from stormwater ponds contained significantly higher con¬ 
centrations ol cadmium jnd zinc than those from controls L mi 
t rolophus from stormwater ponds contained significantly higher 
copper concentrations than those from controls There are 10 refer 
ences li.S.A. 


95-0966 

1 race nu*tab in glib of fish from the Arabian gulf. 

S Al YAkOOH i Kuwait Institute for Scientific Research. Safal) 

A H BOl OLAY AN and M BAHLOUL 

HulU tin of l n\inmnunitil C ontamiruitton and Tout olog\ 1994 

53, No 5 71K 725 

I hi accumulation of cadmium chromium copper nickel and lead 
in gdls of fish from areas along the western side of the Arabian gulf 
affected by an od spill in 1091 was studied fish were sampled from 
4 sites north Abu All south Abu Ah Rennie Shoals ind Qatar 
Metal concentrations were determined bv A AS Hie average rneta! 
concentrations decreased in the following order lead (h 2S 11 17 ug 
pci gi chromium (5 S ^ 55 ug per g) copper (1 14 4 14 ug per g) 
c idmiuni f0 8 I 5 \ ug per g) uu ke! (0 2 0 47 ug per gi The highest 
lvtraci concentration of c idrnmm was observed from the Qatar 
station Highest average concentrations of chromium lead and 
nickel wcie observed in lish horn north Abu Ah south Ahu Ah and 
RenmeShods respectively Kuwait 

95-0967 

Lx elusion of Ihe Jefferson salamander, \mbystoma jeffersoni- 
unurn , Trom some' potential breeding ponds in Pennsylvania 
elTects of pH. temperature, and metals on embryonic develop¬ 
ment. 

M I HORN! iPcnnsyIsarna State l muispy l mvusitv Park \ 
and W A IM'NSON 

\r< hot c of / nurorutu ntitl C onturninat ton aruf linn olot>\ 1994 
27, No 1 121 H() 

Aluminium sulphate hydrogen and zinc ions were significantly 
highei in 40 ponds in central and northern Pennsylvania that lacked 
suec esstul breeding ol Amhwhomi tefjerumumum whereas alkalin 
its copper dissolved organic carbon potassium magnesium sodium 
and nitrate ions wcie significantly higher in 10 ponds that supported 
siki esstul breeding In another vet of ponds aluminium conductiv 
ns hydrogen ions and silicon dioxide were significantly higher in 5 
ponds lacking reproduction and alkahmty calcium and potassium 
wire significantly higher in 1 ponds with reproduction fgg masses 
transplanted into ponds supporting viable A /effrrwntanum popu 
lahons showed significantly greater survival and hatching which was 
greater at I5 than MX. low pH slowed ilcvelopmcnt rate and 
decreased hatching success nt embryos at 10 and I SC Copper was 
acutely toxic lo embrvos at pH 4 5 but was not toxic in the field 
Aluminium concentrations between 250 and 500 ug per hire greatly 
reduced mortality at pi 1 4 5 Aluminium, lead and zinc up to 2000 
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ug per litre did not affect development rate There arc 52 rtferm* ts 
95-0968 

fMgeatlv •oine enfauueraeut Induced by experimental expo¬ 
sure to mrtib (Da, Cd, and Zn) In musseb collected from a 
dnc-poHuted site. 

M FTXEBERRIA (Euskal Heirtko Umbcrtsiiarea Bilbo) I 
SASTRE M P CAJARAVILLE and I MARIGOML/ 

4 re kites of En\ ironmtntal Contamination and 7out olo$\ »994 
27,\n1 m~T45 

A held study in Spam showed that increasing enMionmentaJ level* 
of bioavadable /mt were associated with enlarged digestive 
i\sowmcs in Mytiius gallopnmm uik% When depurated in dean 
vea water for one week acclimation plus 6 experimental J the digev 
nve lysoxomaJ size was reduced significantly However after 20 
experiment^] d, stress due to laboratory handling gave a reduced 
number of large digestive lysosomes Subsequent exposure to rim 
topper and cadmium enlarged digestive Ivsosomcs of /me polluted 
Vf aatlopnmm iait\ beyond that produced m the field Hicrc are It) 
references Spain 

95-0969 

Mercury accumulation profiles and their modification b\ In- 
teraction with cadmium and lead In the soft tissues of the Ckh- 
lid Orem hromi\ aureus during chronic exposure 

P Al l EN (National University of Singapore) 

HiiHeim of f nurvnmrntal Contamination and hna ofogv 1 994 
53. No 5 6K4-692 

I he effects ol exposure to combinations of mtreurv <0 05 0 2 mg 
pe» lure) with cadmium (0 1 and 0 5 mg pet litrt ) or lead (0 5 and 
n 05 mg per litre) on tissue (liver, biain gill filaments intestine 
caudal muscle) accumulation ol mercurv in (>rttn hromi\ aunu\ 
were studied Exposure to mercury alone caused significant increasev 
n the mercury content of all tissues analysed Under all exposure 
conditions caudal muscle accumulated less mercury than other to 
sues except lor exposure to 0 2 mg meuury per lure f xposurr to 
ill' 1 ' mg cadmium per litre with 0 05 mg incituiy per lure reduced 
caudal muscle mercury contents below 1 ug per g l ndcr these 
conditions a slight reduction in whole body men urv c nnleni was also 
i hserved Mercury accumulation was particularly high in ihe Isvci 
uni gill filaments Singapore 

95-0970 

Interactions between copper and cadmium during single and 
combined exposure in juvenile tilapla Oreochranus mossam- 
buus: influence of feeding condition on whole bod) metal at cu¬ 
mulation and the effect of the metals on tissue water and Ion 
content. 

5 VI Ci J PELGROM (Nijmegen I Diversity) l P M 

1 \MERS J A M GARRIISEN U M Pf I S R A ( KM K 
P H M BAUM, and S f- WENDLLAAR HONC.A 
Sqiuitu ToxuoIor\ 1994 30, No 2 117 US 
Juvenile Orem hromis mos\arnbu u\ exposed for 96 h to vubicthal 
concentrations of copper or cadmium showed that exposure to orw 
metal increased the whole body content of that metal and also 
influenced the concentration of the other metal present in the fish 
Phc total amount of copper and cadmium me umulatcd during expo 
sure w as influenced by the nutritional slate of the fish Accumulation 
during eoppcr/cadmmm co-exposure could not be predicted by sun 
pie addition of the effects of single metal exposure as there was 
xigntfteanily decreased whole body content of cadmium in coex 


posed fish compared lo cadmium content of cadmium -exposed fish 
This phenomenon was tvhsei ved m fed and non- fed fish Whole body 
witter calcium and sodium content in cupper and/or cadmium ex 
posed fish a ho indk atni that there was utter Ac turn between the 2 
metal* There are 4^ references Metlwrbuidi 

95-0971 

l Ipid peroxidation in the gill And hepatopamrejM of OtirtfW- 
phma into rear* FBhrkitis during cadmium and copper ex¬ 
posure. 

P S RE 0 {>\ (Poodkhem Dm versus i ami A 
BHAG3 ALAKSHMI 

fiuiletm of 7 n\tnmmmtid Conumuiatum and louottio&y 1904 

53, No 5 7(14 7)0 

Ibc effects of exposure tor 7 d to suhlethal concentrations ol copper 
(100 ug per lure) and ladnuurn ( OKI ug per lure) on lipid peroxhltt 
non in the tissues of the edible Irexhwater crab Onotelphuw renri 
wire* wrre investigated Ihe cottiemr alums of copper and cadmium 
in the hepatopantreas and gdl tissues were determined by AAS l lpid 
peroxidation was evaluated bv detetmining the levels ol makmdial 
dchytlc i MDA) and glutathione tn the tissues The MDA ccwcrntia 
tion mu re iscd sigmficanllv in Ok tissues of topper-exposed crabs 
win 1st < xjiosurc lo cadmium hud no dJect on MDA content Glu 
tathmnr tone ritual ion decreased sigruficanitv follow mg exposure to 
cnppci but was not affected by cadmium exposure ( oppet stimu 
latcd lipid (x roxuhition in t rabs whereas t idnuurn did not India 

95-0972 

l sing feathers tn risk of mercurv and selenium lo bald 
eagle reproduction in the (treat Lakes region 

S\ W HOWl RMAN {Michigan Suite \ tmmit) List Kmvmg 
ISA) I D I VANS J P (ilISS mdS fK)Sn PM SKS 
4n o/ bmironmenUtf (itnhimituitnm and foil i P>94 

27, No ( 294 ?9H 

An examination of the mercury md selenium roni entmtions in 
fCiilheiv of nestling and adult Hahuretm last tn tphnlu i in the (uent 
1 .ikes region showed a maximum of 66 mg mm urv per kg in adult 
f< itheis m the upjier penmsul i nt Michigan Ihe geometric means 
of mercury m jduli and nestling Uaihcrs ranged from l l 22 and 
(7 20 mg pci kg rc*s|K*uivcl> in the areas sampled Selenium 
t onerntr itions were not sigmfu anllv dillcrent ,»c mss the regions nor 
between adult and nestling leathers ranging frovnO K 1 2 mg pet kg 
There wen rm significant relationships Ixnwcrn adult or nestling 
ferthcr i omcritrations ol mercurv and wdcrnum and measures of 
reproduction productivity and m ding success 1 here are ^7 refer 
erne* North America 

95-097 T 

Structural and functional responses of a freshwater plankton 
community to acute topper stress. 

k I HAVI NS rKtnr Statr l nivmiiy Ohio* 

I tturnnmt ntal f*atlutton 1994 H6 t No t 259 2(^1 
Plankton were exposed to c opper at ccmcerurations ot approximately 
I4(mg fer IiIk tor 14 dm 100 lure mcsocosmx in situ in a lake Phe 
community si rue tore u ,o monitored otutuy» 0 2 4 7and 14 ( upper 
significantly reduced the dry weighi hmmass of total /rKifdankton 
ciiuitrs 11 igcllaies and autotrophic phytopfankton while the haste 
rial biomass increased 10 fold probably because of ieduced gra/mg 
and nutrient release (torn dying plank ton C artion 14 labelled bicai 
bon ale and ghuosc were usc*d to assess transport ol carbon m algal 
and hat renal pathways ('upper reduced the transprrrt of carbon to 
the surviving /ooplankion Bacterial pathways wnrt more impaired 
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because zooplankton in the copper treatment could not utilize bacte¬ 
rm There are 31 references I.S.A. 

9541974 

Slxr«r«littd variation in the sensitivity of the mussel, MytUm 
edulu r, to copper. 

K HOARE (Wales University, Menai Bridge Bangor), and J 
DAVENPORT 

Journal of Marine Biological Association. 1994. 74, No 4, 971 - 
973. 

Using a simple assay, the level of copper resistance found in My at us 
eduhs, vcligtrs persisted in mussels of 1 mm shell length (400 ppb 
copper; LT50 12 5 ci). 17ic lower ndult level ol resistance was reached 
at shell length of 5 mm (400 ppb copper; LT50 2 8*5.3 d) Resistance 
to copper toxicity began to decline gradually after metamorphosis, 
being significantly correlated with shell length. Size differences 
explained 8 per cent of the variation in copper resistance among 
juvenile mussels. ILK, 

95-0975 

The xusceptibility of superoxide dismutasc In Ijrmna minor to 
systematic copper concentrated from wastewater. 

), A. BUCKLEY (Washington University, Seattle) 

Water Research, 1994, 28, No 12. 2469 2476 
Duckweed, Ijrmna minor, was grown for 7 d in secondary treated 
0 45 urn filtered domestic wastewater to which total copper of 
0.024-0 220 mg per litre had been added Starch gel electrophoresis 
of plant extracts followed by enzyme staining showed that the 
activity of one of 4 isozymes, probably mangancsc-supcmxide dis 
rnutasc (Mn SD), was inhibited when the plants contained 40H ug 
copper per g dry weight but not in plants with 215 ug copper per g 
dry weight or less Measurements of SI) activity in a reaction 
mixture, by inhibition of superoxide radical-dependent reaction, 
showed significant reduction in activity in extracts of plants with the 
higher copper levels but not m those with 215 ug copper per g ITic 
isozymes in (jrmna were tentatively identified by cyanide-sensitivity 
as copper, zinc-SD and Mn-SD There arc 31 references. U.S.A. 

95-0976 

Effect# of cadmium on limb regeneration In (he northwestern 
salamander Ambystoma gracile. 

A V NEBEKKR III S EPA, Corvallis. Ore.), G S 
5CMUYTEMA. and S L OTT 

An hives of Environmental Contamination and Toxicologx, 1994. 
27, No,3, 318-322. 

C admium significantly ullcctcd limb regrowth in Ambystoma gracile 
larvae, the lowest observed adverse effect level being 193 I ug per 
litre in a 24 d test and 44 6 ug per litre in a I D-d test There were no 
significant adverse effects at 4K 9 and 12,8 ug per litre iri the 24 and 
I0~d tests, respectively, IJ.S.A. 

9541977 

Influence of proactive agent# in the toxicity of cadmium to a 
freshwater fish (CAa/ma /tmacIo/uj). 

K V. SASTRY (M.D. University, Rnhuik. Maryana), and V. 
SMUKLA 

Bulletin of Environmental Contamination and Toxicology, 1994, 
53, No 5. 711-717 

The effects of cadmium (11.2 mg per litre) on the rate of oxygen 
uptake by tine whole body and tissues (gill, muscle, liver, kidney) of 
the freshwater fish Channa pmaatus were investigated The influ¬ 
ence of zinc (0.004 mg per litre), selenium (0.01 I mg per litre), and 


ascorbic acid (0.009 mg per g body weight) on the toxicity of 
cadmium was studied One-tenth of these concentmkms was used 
for chronic exposure studied. Oxygen uptake by the whole body and 
different tissues decreased following acute and chronic exposure to 
cadmium Zinc was the most effective, followed by selenium, in 
reducing the toxicity of cadmium. The protective effect in the tissues 
decreased in the order gill, liver, muscle, kidney. Oxygen uptake 
decreased most in gills, followed by muscle, liver and kidney. 

India 

95-0978 

Subtethal concentrations of mercury In river otters: monitor¬ 
ing environmental contamination. 

R S H ALB ROOK (Georgia University, Athens), J. H JENKINS, 
P B BUSH, and N D. SEABOLT 

Archives of Environmental Contamination and Toxicology, 1994. 
27, No,3. 306-310. 

Mean mercury concentrations in muscle and hair were greater in 
[Mtra canadensis from the lower coastal plain of Georgia (4 42 and 
24.25 mg per kg wet weight, respectively) compared to those from 
the piedmont (I 48 and 15.24 mg per kg, respectively) Liver mer¬ 
cury concentration (7 53 mg per kg) in lower coastal plain L ca¬ 
nadensis was not correlated with hair or muscle mercury 
concentrations Mean foetus brain and muscle mercury concentra¬ 
tions were I 03 and 1 58 mg per kg wet weight, respectively and 
foctal muscle mercury concentrations were correlated with maternal 
muscle mercury concentrations. Mercury concentrations in carnivo¬ 
rous fish were greater than those in omnivorous and insectivorous 
fish There arc 46 references. I’.S.A. 

95-0979 

Distribution of mercury in the soft tissues of the blue tilapiu 
Oreochromis aureus (Steindachner) after acute exposure to 
mercury (II) chloride. 

P ALLEN (National University of Singapore) 

Bulletin of Environmental Contamtnsition and Toxicology. 1994, 

53, No.5, 675-683 

The distribution of mercury in liver, brain, gills, intestine, caudal 
muscle, spleen, kidney, testes, eye, bile and plasma in Oreochromis 
aureus exposed to 0 5 or 0 I mg mercury per litre lor 12 and 24 h 
and for 1 week was studied. There was an increase in mercury 
concentration with time for all tissues except brain. Kidney was the 
target organ lor mercury during acute exposures (accumulating up 
to 208 ug per g after 1 week exposure to 0.1 mg per litre) The safety 
level for fish and fish products intended lor human consumption is 
0 5 ug per g wet weight Singapore 

95-09H0 

Effects of mercury (II) species on cel) suspension cultures of 
Catharanthus roseus. 

L ZHU (Hangzhou University), and W R CULLEN. 

Bulletin of Environmental Contamination arui Toxicology , 1994, 
53, No.5. 779 786. 

The effects of mcrcurylll) species on the growth of the Madagascar 
Periwinkle ( Catharanthus roseus) cultures at pH 5.5 were studied. 
The effects of selcnatc. selenite, chloride, l-cysteinc in the media on 
the acute toxicity of mercuric oxide were determined The effects of 
pH, chemical species and spcciation of mercury(U)on toxicity were 
studied The toxicity of mercury! II) species decreased in the order: 
methylmercuric chloride, mercuric chloride, mercuric acetate, mer¬ 
curic oxide Mercury content in the dry cells was proportional to that 
in the culture medium The maximal hiocancentration factors of 
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mcrcunc oxide, mercunc acetate, mercuric chloride and meihv inter 
oinc chloride were 1760, 1840, 1702 and 2500 respectively Add* 
non of 01M chloride caused aggregation of cells Addition of 
evsteme to the culture medium caused significant decreases m the 
toxiuty of mcrcunc oxide to C nnem cultures at pH 5 5 Donuts 
tif mercunc compounds to C noseics decreased with increasing pH 
m the medium In the presence of 0 1 0 25 and 0 5 ppm selenite or 
*e Icnofc the toxicity of mercunc oxide to C rmeus wa» not reduced 
atitia 

95*09(11 

Effects of low water pH on lead toxicity to early life stages of 
the common carp {Cypnmts carpw). 

A J H X 5TOUTHART (Nijmegen I’m versus) V \ T 
SPAN1NGS, R A C LOCK and S t WEN DELAAR RONCiA 
Aquatic Toxicobgw 1994, 30, No 2, M7 151 
The incidence ot spinal cord deformations heart rate Sods move 
menu*, hatching success and whole body concentration of potassium 
sodium, magnesium calcium and lead were assessed m ( \pnnu\ 
tarpw eggs exposed immediately after fertilization in 0 12 0 96 
nmol lead per litre at pH 7 5 and 5 6 At pH 7 5 lead increased heart 
rate and decreased hodv movements At pH 5 o ic.id also reduv.nl 
hatching success, caused spinal cord deformation decreased net 
Laic turn uptake and increased larval mortality in a concentration tic 
pendent manner Thus the toxititv ol lead tor t mrpio eggs was 
greatly enhanced at low pH There are VI references Netherlands 

95-0982 

l-ead poisoning in waterfowl from the Ebro della, Spain cal¬ 
culation of lead exposure thresholds for mallards 

R CdilTART (Barcelona Autonomous l niscrviiv Bellatcrra) 1 
10 FIGUERAS, R MA rfcO A BLRTOLLRO 5 
VhRRADELO and A MARTINEZ VILAl I A 
Archives of hns i ronmentul C imiammatum and lean n/ogv 1994 
27, No 1 289 291 

Sediment examination in the 1 bro Della National Park during 1901 
92 showed that in some areas, lead shot concentrations available to 
waterfowl ranged between 60 149 and 544 7 48 shot pellets per ha 
Of the 4 different speues that had ingested lead shot 50 ducks 
mainly Anas platsrh\ru hous were further investigated and the giz 
zarcl contents revealed that 25 per cent had ingested lead pellets 
l sing atomic, absorption spectrometry, threshold values ol lead m 
liver and kidneys after prohu transformation ol data were I 5 ,m<i 1 o 
ug per g wet weight, respectively Results of lead corkcritiations and 
gizzard examination showed that 27 per cent of A platsrhsrn hon\ 
m the winter period were poisoned Spain 

95-0983 

Mercury In livers of wading birds (C iconiiformes) in southern 
Florida. 

S P Sl'NDLOF (Florida 1 niversity Gainesville) M (t 
SPALDING J D WENTWORm and ( k SI1IH1 1 

4rc/me\ of tn\ tranmrntal ( oniamtnatwn arui foermfogv ! 1 ^ 
27, No 1 299 305 

There were significant differences in hepatic mercury cone mirations 
in 7 species of wilding birds collected Irom diltercnt geographic 
locations in southern Florida, in birds of different ages dietarv 
factors and relative amounts of body fat Inhere were significantly 
greater concentrations of hepatic mercury in birds from the central 
Everglades and eastern Florida bay Fledgeling and young adult birds 
had approximately 3 tunes the hepatic mercury concentration than 
nestling birds Birds feeding on larger fish had approximately 4 times 


the hepatic met curs concentration ol birds feeding on smaller fish 
and enjstoceans Birds with minimal to moderate amount* ot hods 
I At had 2 t times higher hepatic men wry amcrnraitom than bird* 
with relatively abundant hods fat Ol the 144 buds examined M per 
cent had hepatic mcuurv m excess of 2 ug pet g and 7 6 pet cent had 
v out mirations greatr than i 2 ug per g In bird* of potential breeding 
age 6" per cent and hepaiu men ury c om inflations above 2 ug per 
jp and 24 per ttn! had u#Kentrutmm above 12 ug per g In the 
I y erg lack's and carter n I loud* Bav 80 pei tent of potential breeding 
age birds had hepatic mmurv com rut rations above 2 ug per g and 
'd per cent above 12 ug per g Then are >2 reference* I’JS.A, 

9541984 

Snail {Helix mpena) expmurr hislarv and pnoolhie adaptation 
to lead on reflet ted in *beU rompodllmi. 

M ( NF WM AN (Georgia i mveisitv Aiken SC l 1 S A i M 
MU Vh A Bl FB\ R W Ht RSI amt l RICHMOND 
4r< his e\ of f m irwimenud f onuuntrumton and Tom oifogv 1994 
27, No t Ut» ^51 

flic relative miensiiv and dm at ion ol lead exposure in snails {Helix 
uxpersa* populations Jmm *4 sites m l nglaml and Wales are dc 
scribed using lead isoiopn data Snails tiom populations with long 
historic s ol i xposuro i millennial to high lead levels had proportion 
alelv more lead in then ‘hell than soli iissue l\K 

9541985 

Mercury concent rations in marine aped ex from (he coastal 
area of 1 arrugomt province, Spain. Dietary intake of mercury 
through fish and seafood consumption 

M S( HI HMAriil R (Rnviu i \ ugtli \ dmersilv Reus) J 
BA11SI1 M A BOSCH I I I DOMINGO arull 
( Okfil I l A 

N fr*n< i of iht lotal / ns mnwu ni 1904 156, No < 269 271 
Dir mean conccnlration ol mcrcur* in 502 simple** of 71 marine 
sprues collected between Novembri 19*0 and 1 chruary 1993 at 4 
vilis on thr I anavrona « oasi Spun r inged Ivetwern I ami lM9ug 
[xu kg w<l weight Spccu s which au umnlalrd the highest levels ot 
mmurv were Rnittllus enthrinus Jnvopit tus mtnutus Solea snl< a 
\tphntps noruiih us and S audio mantis while the lowed mercury 
comentralions were obsrrved in the iimllusc gmup In i vubseciueni 
ntuiiv lire aveiagc dietary mlake ot mnuirv Imm tish mil s« fdiKWl 
In the population of I an igona pros mu was estim ited to be Kuig 
fvr d Spain 

95-0986 

Distribution and effects of tribute Bin chloride and Its degrada¬ 
tion produc is on the growth of the marine alga 9'avtma luthen 
in continuous c ullure 

R SAlNf I Ot IS il rmi r‘iU du Lire hi c iRinimukij I 

H I I I 111 K P MARSOI md R I Ol RMI H 

Watt r Rt uan h 1994 28, No 12 75 O 2544 (m f ink h 1 nghsh 

summary j 

An hna luiln n i cdtuieil umk i t ht mo a u c onditicms w is exposed 
to IH 5 71 and j H5 nmol tnbutvllin < hiondi* per litre A h itc h udtme 
wav exposed to It nmol [vei litre (or 48 h Organotin sprues 
dissolved in the < ulturt adsorlx'd on Ihi" extern i) w alls and dissolved 
m liw cellular thud were monitored by gau hroni iloyraphv Adsorp 
non onto the cell walls was directly relaie<l to mttnrnl Uibutyltm 
rhloridc concentration Iritracdlular organoun levels decreased as 
level tritHityliin< hloride rosr The udturr rc<riving 74 and IKSnmol 
inbutyhin chloride per litre suffered advert toxii shm k most rrcov 
er> from the higher com miration t#K*k plaie in 2 t d 11k* <»rganism 
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was able to adapt lo iribuiylun chloride and convert it to the ie&x loxit 
tli- and nionobutyl form* Thin ability could oftttf the unite effect* 
on filter feeders of ingesting t* luthrn which had been exposed to 
Iribuiy(tin chloride There arc 49 referrotes i English translation 4(X) 
pounds s(eiling valid for 1995) Canada 

95-0987 

Characterization of cytochrome P4501A induction In medaka 
[Oryzim latipen) by samples generated from the extraction and 
processing of coal. 

( roill N (West Virginia University Morgantown; A 
SHI I UK and M K MU IXR 

An hoes of / nvironmental ( on tarn mat ion ami lota aloft v I994 
27, No T 400-405 

Elhoxyresoruhn O deethylase (I ROD) activity in <)r\?uiv Lttprs 
livers was used to assess indue lion ol tyhK hrome P450IA tollowmg 
the addition ot beta rtaphlhoflavonc various pnxrssed coal samples 
and petroleum pitch to aquaria water Stgnihuint PROD induction 
was observed beginning at a tornentrahon ol 0 l mg per Iiirt 
however a coal iw pilch significantly increased I ROD activity at 
0 01 mg per litre Different samples induced PROD activity to 
ddlercni extents although there was always a * onccnir.iiion depend 
ent imrease Western blot analysts showed that increased EROD 
lUivity wiis associated with rrlalivrlv similar increases nf tin 
munnu at live « ytiR hrome P4501A l ROD indm (inn wasnoimllu 
rnml hy gcntkn single or multiple xenuhintii exposure nor b\ 
feeding or lasting animals during exposure Vhc compounds tested 
did not exhibit a strong correlation between P4S0IA induction and 
haitrnal mutagenu uctivity However 1*4SO IA induction m O lau 
fa \ /iver could be a means ol charaticn/mg various materials or 
polluted Witter samples Fheieare torelercru.es l .S.A. 

95-0988 

IMml observation of herbicide tic tlon in algae using 10 us re¬ 
solved chlorophyll fluorescence Indue lion kinetics. 

U RUTH (Institute of Soil f cologv Neuherbcig) 

An h\ jur H\(itah\oloftit 1004 131, No 3 29? h)H 
Irrhulhvla/inc ol between 0 unritinh and 200 ug pri hire was 
applied to tnedesmus quadra audit Mu uh was mtuninvsa and 
Mmuula (H'IIh ulosa and the chlorophyll fluorescence induction 
kinetics excited alter a IS minute dark idaptation were measured 
with a maximal time resolution ol 10 us I he ellccts ol the herbicide 
on the induction kinetics were deled lhlc alter ?U minutes with their 
gte itesi died after aUnil ^ h At herhiude umc mirations ot 5 or )() 
ug per litre there was a significant progressive increase ol the 
dorivafiu B An enhanced value ol B was a clued measure ot the 
hcibiudi action in the photosynthetu system Unmans 

95-0989 

Orgunothlorint concentration dynamics In lake Michigan chi- 
nook salmon (Oneorhym hu\ txhawvtscha) 

M A MU 1 l R (W isc onsin l\ parlmcnl ol N ittu ll Resources 
Madison) 

UOinrv of / /n oonmenUd ( ontarntnatum ami fo\noh»^s 1994 
27, No 1 to 7 174 

Total concentrations ot KB in chinook salmon U >morh\m hu\ 
iui) Irom Michigan lake decreased exponentially Imm the 
nml 1970s to mid I9H(K since then there had been an asymptotic 
trend There were similar K'B cone cm i it ion reduction trends m 
<\fom fnauiohutenttus and ( orrgomo host The total concentration 
of K'B m O ha were positively correlated with lish length 

Orgamxhlonne (CM ) conceutratums in O t\hnw\tu hu eges were 


positively correlated with concentrations in the muscle (issue of 
grav wi fish Egg and sac fry OC concentrations were also positively 
correlated Estimated egg mass and quantity of OC in () tshawvtscha 
eggs showed that a significant proportion of somatic OC were 
eliminated through spawning There are 43 references U.5.A, 

95-0990 

Organochlorinr contaminant* in common tern (Sterna 
htrundoS eftg* and young from the river Rhine area (France). 

I f AS nil O (Heredia National University San Jose Costa 
Rica) i: THYBAl D T CACJUFT and E RAMADE 
Bulletin of bnvvonmenial Contaminaium and Toxicolo#\. 1994, 

51, No 5 759 764 

A study was conducted to determine whether intoxication of chlo¬ 
rinated compounds was responsible for reproductive failure in colo 
nies ol common terns (Sterna hirundo) on the Rhine river. France in 
1988 1 en eggs and 10 dead young terns were analv&ed for organo 
chlorine compounds using liquid liquid extraction and gas chroma 
togiaphy DDF and K'B were detected in every egg and voung tern 
K B levels were UK) to 1000-told higher than those of DDE 
Cinmma HCH was detected in every dead tern and more than 65 per 
cent of the othei samples Heptachlor epoxide was detected in 40 per 
cent ot eggs and 20 per cent ol young terns p,p DDT o p DDD 
alpha cndosultan and dicldnn were not detec ted in any sample DDF 
ami K B levels were sigruluantlv higher in yolks thiUi in embryos 

II was unlikely that organochlortne residues were the single factor 
responsible tor the observed rrprodiu live (allure ot common tern m 
the Rhine river aiea France 

95-(W1 

Residues of chlorinated pesticides in the eggs of Karelian 
birds, 1989-90. 

N Mt DVf Dl V (Karelian SuerUiltc ( entrei and l MARKOVA 
/ m inmnu ntal Pollution l^)S 87, No I <SS 70 
l ggs were collected from i ommon gull (Lints < anus ) herring gulls 
(Liras afftrnta/as) blacked headed gulls (/^ruv ndihundus) com 
mon trins (Sterna htruruh*) and crows ((onus romn) in south 
Karelia All contained DDT and lindane lindane concentrations 
showed significant diMcrences between 2 groups ot species with 
high concentrations r() 019 0 022 ppm wet weight) in herring gulls 
common gulls and common leins which feed at sea and lower ones 
(0 007 uui 0 (X)5 ppm) for black headed tfulls and crows re spec 
tiw Iv which teed partly or exclusively on land Die highest mean 
DDF concentration (0 204 ppm) was tn eggs ot herring gulls and 
the lowest (0 0 7 md 0 04 ppm) lor black headed gulls and crows 
Du rc are 58 references Kus.mii 

95-OW2 

FfTects of polvhulogelulled aromatic hvdirKarbons (PHAH*) 
on him hemical parameters in clucks of the common tern 

( S ft run hirundo) 

\ J Ml RK (Agricultural l ruversitv Wagemngen) A 1 C 
HOSVILD M van den BERC. and A BROUWER 
\i(i4tiht h'u.otofts 1994 30. No 2 91 IIS 

S terrui hirundo eggs from K breeding cokmics differing in the level 
ol PM AH pollution were artificially incubated and chicks sacrificed 
12 h after hatching > diktat PHAM residues measured were poly 
chlorinated biphenyl (K'B) poly chlorinated diben/ofuran (PCDF) 
and poly chlorinated dihcwo-p ifiotm (P('Dn\ Vo u$nificani dtf 
jr rentes were ohxeneif between t ohms aseraftf lr\el\ of pfarrrj 4 / 
th\roui htirmoncs (total thsroxme free tfnrtmne anti tntodorhswn 
tnt ) nor fdavmi retinol levefs and T4 ft iui uron\lmin\ferase (T4 
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{ GTi activities However, average colony votkxac rtiimi C5.trf 
levels did show significant differences There were significant u>.r 
relations beiwtcn all parameters and PHAH Je\eU cm hepatic 
cihoxyresomfin and pcmoxyTosorufm-R dee thy lave thROD ami 
PROD) activities when correlated for mdhv idual > hi run at ^ Another 
retinoid resembling L4~dide hydro retinol (vitamin A2) in chroma 
lographa and spectroscopic behaviour was also found which 
showed signtficani positive correlation with yolk sac dio\m equoa 
lent* and with hepatic EROD activity Esters of both retinoids weir 
detected in the v oik sac Yolksac vitamin A levels o( the cleanest 
colony were stgnificanllv higher than the average levels m oilier 
colonies Chicks requiring a longer period ol incubation before 
hatching had significantly lower levels o( yolksac rennsJ palmnate 
and higher PHAH levels The ratio plasma retinol to volksac retiriv \ 
palmiUfc was significantly increased There aic 44 references 
Netherlands 


95-0993 

Relationship between polycyclic aromatic hydrocarbon (PAH) 
concentrations in bottom sediments and liver tissue of bream 
{Abramu branw) In Rybinsk reservoir, Russia 

H SIDDALL (Derby Lmversitv l k ) V W J ROIUMHAM 
R A GILL D F PAVIOV and G M ( HI IKO 
( firmoiphrre, 1994 29, No 7 1467 147b 

lu 19H7 the Rybinsk reservoir Russia w is contaminated h> a spill 
of wastewater from a steel plant in IcheirpmeK Poluyitn mo 
mala hydrocarbon (PAH) levels were measured m resenoii stdi 
merit and liver tissue of bream lAbrumi 5 trnnui) in 1990 h\ HP! ( 
irid fiuoumclru detection Sediments in Sheksnmskv bay adjacent 
to f thercpovcis were still heavily t oritnminuied with PAH Ptrylcni 
inJ ben/ntrlpyrcne were the dominant PAH Marked differences 
wcr observed in the distribution ol high and low molecular weight 
PAH k v ssihlv reficumg diffetnues m sources of tht 2 PAH groups 
file vounc of high molecular weight PAH was thought to Ik? wauc 
wateis IrornTchcrepovets low molecular weight PAH wen thought 
to derive (mm atmospheric deposition Dillerc mes were also shown 
in the distribution ol low and high niuluidar weight PAH in bream 
liver tissue l.ow molecular weight PAH wcu bioconcemrattd in 
bream livers particularly it sites ,uf|.»u nt to the steel plant wastrwa 
ter outlet Ruvsia 


Bloconcentrallon of polychlorinated dibcnio-p-dloxins and 
polychlorinated dibenzofurans in guppies after aqueous expo* 
sure to a complex PIDD/PCW mixture relationship with mo¬ 
lecular structure 

H LOONf N (Amsterdam l rmcrsirv) M fONKIS J R 
PARSONS and H A J LOVERS 
Atfuntil 7 oncolnji\ 1994 30, No 2 157 169 
The accumulation data of IS toxic dioxins and furans were quantified 
simultaneously in Pou ilia rein ulatu exposed to a complex mixture 
ol polychlorinated diben/o p dioxins iP( DO) and polychlorinated 
diben/ofumns (PCDP) in water for 21 d 1 ptake rale constants 
ranged Irom 217 to I 710 litres per kg d and firsi order elunmaimn 
rate constants ranged from 0 0760 to 0 292 per d H>e non laterally 
substituted congeners were cuher not observed in fish tissue or 
showed lower bioaccumu latton factor s (HC f ; than their laterallv 
2,7 7, K-substituted isomers The Jog hioaccumulation factors of lat 
erally substituted congeners ranged from 790 plus or minus 0 06 to 
5 27 plus or minus 0 07 The BCT values of these persistent 7TDD 
and PCDL were k>wer than would be predicted from their high 


hvdrophobiutv Several processes that can contribute to the net* 
lively low un values are discussed There are 4H nelwrur* 

Nrthfritndi 

95-(W5 

Comparative cytomxtrih of t hlorophenob to cultured (Uh 
cetlv 

H SAITO {Mitsubishi kasci Institute of I ox ico logical and 
Lnviromncnul Sciences Yokohama l ami T SHlGhOK A 
/ m tronmrntui faxu oUtf * am /1 hrmntrs l‘W4 13, No 10 1649 
lhSO 

( arp brain cells from (v/>nmo mrpto and tin udk fit.in medaka 
(h\ rir;« hiiftt \ were used to examine the cytohuicity of phenol and 
ns chlorinated derivatives using a neutral mi (NR) incoqxwatmn 
assav Hk icsults of these tests were compared with picvKHjx data 
horn will) identical experiments with goldfish ( amuius mm tnu*\ 
scale cells l sing 24 h NR5I1 values all 7 cell lines gave excellent 
conflation lor c hlorophcnol iv tohixiutv Japan 

9M ><m 

HTetl of three sviithetk pvrrthroUU to a nonturgrl fhh* 

C Hanna %lnaiux 

A SINGH (Crorakhpui \ mvcfsilv India) ami R S AGARWAl 
0 /o hyrfnu hmm a n Huhobn*tt*$u a 1944 22, No ^ 2)7 740 
< in I nplivhi 

1 he posubU cimsequnuev of the apj'h atum of t synthetic pvrr 
thiouls tpermcthriii c v peumethnu and IrnvalnattM t apahlc ol .n Mug 
is powerful molius^Hiih tm llu iuiitmlof diseases spn ad hv iivci 
I hikes having snails as an min mediate host wne invest igated with 
rc s(x*ci to the fish spec ies ( ktinrni mhuiuk lkixev oi up lo hOfx'i uuii 
ol ihc I f Mh24 h exfKixure) did riot cause any Mgmtu.ani t hange m 
the levels (if iota) protein and (ret ammo audx m the hvei for 
exposure periods ol Irss than V6 h I oi t xposurr istiukIs of 46 h and 
mi r significant « hungry w<ue apparent pmhuhly dm lo disruption 
ol the i n/yinatk pathways involved huithr^e wen levmible and 
icvcK ol proiem md ammo acids returned lo noiruut 144 h alter 
irmsfer to clean water Ihis reversibility would b<‘ hetieficul m tl»e 
cast ol direct application (4 these pest it ides to slieams wherr Ihc 
host snails i outd firohlcrate leading to rndemu fasuoliasn m i attic 
and other livestock in northern India IlldiU 

95-0997 

Acute toxicity and hazard assessment «f Rodeo, X-77 
Spreader, and Chem-T rol lo aquatic inyertebralex 

( i HI MO (South Dakota Mate l niviruty MowArngM K I 
lllti(,l\S and h I HI HI 

An ht\c\ of l nunmmtnuil ( r miommulion tmJ font o/ogv HhM 
27, No t 142 744 

Mortahu patterns of < aged nudge H himnozmo spp j amphijKxi 
drift a pond snail fS luinutnlo rtorif \ 1 and leech 
t \tph(lnp m ohvi utni in refernue wetlands and those treated with 
jiank mixture of Rodrcv X 77 Spreader aruK fwm Trot were similar 
alur 21 d In a laboratory vtudv X 7 7 Spreader l! ( SO 2 0 14 I mg 
pTT Jure) was about H) Mb times more toxu than Rodeo f| ( SO 
21 H 1216 mg j>cr htiri to aquatic mvrrtcbuio* ('linn I rol killed 
less than 10 jx*r tent ol animals at 10 000 mg |km litre and less than 
SO per cent of animals at 2H (KM) mg per Imc fhiphnia nuiifno were 
more sensitive than Ihc other xtsi^ics to X 11 S|wcader Rodcwi mid 
simulated Rodeo tank mixes Rye joint toxic action of the Roileolank 
mrxtuic wav additive lor H aztn a and < luronomu* vpp and greata 
than additive for Y ohu ura. wherrax for !) it wav levs than 

additive X 77 was the major toxic component of the mixture con 
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mbuimg between 70 and 70 per cent of the summed toxic units All 
binary combinations of X 77 Spreader, Rodeo and Chcm-Trol al 
tank mix ratios were additive in toxicity to H aztiua There are 16 
referent ex ILS.A. 

A ceil proliferation iiAsny for small fish and aquatic inverte¬ 
brates u*ing bath exposure to brovnodeoxyuridine. 

M J M(X)RK I Woods Hole Oceanographic Inslilution, Mass ) 

0 I UkAVJTI.A M S HUM ATI:. P AL,A7 A l O. and J i 
STM I KM AN 

Aqmnt fotuoltw, I994. 30, No 2, HO IKH 

On/ui i t(inp*\,Myu armaria jnd l'\eiuhnhaptomu\ i itronotus were 
exposed lo waterborne hinmudemyuridine (Hrtil , \() mg per litre) 
and Jluomdcoxyiiridinr (KID t mg per lino, and undine uptake 
from water was monitored using a simple spectrophoioinetm 
method BrdU incorporation into nuclei of many organs was detected 
irnmunohistochemically These organs were not limited lo those 
dueUly exposed to the water in which the animal was held Ihr 
applications n! this procedure arc discussed U.S*A, 


ing HCH intoxication Pbospboryla&e a’ and ab' and glucose-6-phos- 
phatc dehydrogenase activities were increased Activities of oxida¬ 
tive cn/ymes were increased There was a shift from aerobic 
metabolism to anaerobic metabolism to combat the HCH toxicity 

India 


M5~wm 

Maternal transfer of chlordane and its metabolites lo the eggs 
of a stream mayfly t entrapnlum tnanRuttfer. 

I I STANDI I Y (At itdemy ol Natural Sciences Philadelphia 
Avondale, Pa ), li W SWKLNPY and!) H H NK 
I rntronmmtal St mu t A In hhototf\ 1004, 28, No 1 2 ?I0S 
.1111 

Maylly larvae if miropnhtm tnan^ultfio \ were reared lo adults in 
4 K weeks in nuttient containing let him a! ihlordaneoi algae which 
had been exposed to the < hemic al bggs pinduced hv this group and 
hatched larvae were extracted h\ methylene c blonde methanol 
i leaned up and analysed hv gasi hrornaiographv mass spa trometrv 
About 71J and 44 SJ per unit of (he chlordane and lipid loads 
tesprctivclv were iransterird into the *ggs lipid p<H>ls iri adult 
tissues and eggs were not at equihhinmi in terms nt chlordane 
tomeruratnm Lggs contained several limes the levels ol those in the 
mother's tissues hui the chlordane Imgerpnnts were similai The 
ellccts wne the same whether the chloidanc origirutril Irom wjtei 
or algae 1 he may Hies modified the tcchimal chlordane so that ihe 
rien.iifitiM i omponent tmn\ nonachloi vs as dominant Heplai hloi 
epoxide anti oxvchlordane were also present such tianslormntinns 
were usual in mammals hut anomalous lot oiganisim al the may il\ s 
trophu level I here are O rclco m rs ( .S.A. 

95-1000 

Uepatotoxk effects of lu*xachlor<Rvcloht*\aiu* on mrbohy- 
(lriilc metabolism of u freshwnlei fish t hanna ptuu taius 
t Hindi). 

D S RKDDY tOsmuma l mseisitv Hyderabad A P ) S 1 N 
Rl Din. and k MlANkAKIAII 

lUdlvttn of l nvtnmmrnhd ( onlammution and lout o/r>i*\ 1994. 
53. No V HI 7 to 

The ellectx ol exposure lor cl l<> .i suhlelhal concentration \ I 66 
mg per litre) ol the pesticide HUM < I 4.^ 6 hexachlnrocvc lohex 
ane) on the enrvmc arid metabolic prohles ol curhohydrale metabo¬ 
lism in the livei ol Ireshwatei edible lish Chanrui punctatui wen* 
studied Ihe LD50 ol HIT I was 5 mg per line I he cltects of HUH 
on glycogen, glucose, phosphorylase a and ah' pyruvate, lactate, 
lactate dehydrogenase, glucose-6-phosph.ue dehydrogenase, succi¬ 
nate dehydrogenase and malate dehydrogenase levels in liver were 
investigated f Jlyt ogrru glucose and pyruvate levels decreased dur 
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ALKALINE EARTHS 
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ALKALINITY. 0617, NOS. MM *722. 0760. 0770 0784 
0926.9938.0953.0967 
ALKYLBENZENESULPHONATE. 0717 
ALLEVIATION. 0611.0950 
ALLIES. 05*1 
ALLOYS. 0002.0*03 
ALLUVIUM. 0610.062*. 0643 

AL PHA- (SEE ALSO WITHOUT PREFIX) 0647.0711 0060 
ALPINE. 0560. 0599.0600. 0603 
ALTERNATED. 0904 
ALTIMETER. 0569 

ALTITUDE. 0502. 0600, 0602 0603. 0604 060S. 061B. 0700. 
0722.0000 

ALt'.M SLUDGES. 0772.0773. 0774 

ALUMINIUM. 0611. 0621.0636 0669. 0701 0713. 0716. 

0720. 0069. 0954. 0967 
AI UMINIUM CHLORIDE. 0760 
ALUMINIUM SULPHATE, 0769.0772. 0773. 0774, 0069. 

0075. 0926, 0936, 0951.0967 
AMALGAM. 0643 
A MBIENT CONDITIONS. 0962 

AMENDMENT. 0511. 0530. 0593. 0627. 0772. OB75 0091 

AMERICA, 0550. 0551. 0590, 0599, 0763 

AMFTRYNE, 07*1 

AMIDES. 0702. 0791. 0953 

AMINES, 0731. 0953 

AMINO ACIDS. 0766, 0782. 0980, 0996 

AMINO COMPOUNDS. 0782. 0789 

A Ml NOPHENOL, 0919 

AMMONIA 0619, 0690. 0095. 0904. 0934 0938.1)963 
AMMONIA REMOVAL. 0895 

AV1MONIACAL NITROGEN. 0621.0624 0896 0904 0934 
A M MON1E1C ATI ON. 0764 

AMMONIUM, 0621.0622. 0626. 0628 0632. 0722. 0870. 0963 

AMMONIUM CHLORIDE 0706 

AMMONIUM SULPHATE. 0962 

AMPEROMETRY, 0745 

AMPHIBIANS (SALAMANDERS). 0967, 0976 

AMPLIFICATION, 0694 

AMSTERDAM. 0700 

AN AEROBIC CONDITIONS. 0621.0622. 0784 0790. 0899. 

0904. 0913. 0915. 0921. 1000 
AN AEROBIC/AEROBIC SYSTEMS. 0508. 0910 
ANALYSERS. 0691. 0741,0757. 0759 
ANALYSIS 0536. 0541,0547, 0551 0557. 0564 0568 0573. 

0587. 0594. 05%. 0602 0603 0605. 0606. 

0625. 0628. 0632. 0635. 0638. 0645. 0647 
0648 0649. 0661. 0666.0671.0674 0680 
0683. 0685. 0606. 0609 0690 0691.0693 
0694. 0695, 0698.0701 0702 0703 0705. 

0706. 0708. 0709.0710 0721 0723. 0724 
0725. 0726. 0727. 0731, 0733 0736. 0737, 

0740. 0743. 0746. 0748 0750. 0754, 0759. 
0760. 0761.0762. 0766 0769 0772 0781 
0782.0791.0006.0815.0825. 0843.0048 
0860. 0878. 0919. 0921. 0940 0944. 0952 
0953. 0961. 0969. 0990, 0999 
ANDERSON, 0644 
ANGLIAN WATER. 0877 

ANIMALS (SEE ALSO INDIVIDUAL GROUPS BELOW). 

0600. 0601. 0605. 0613. 0618 0637. 0674. 
0709.0907 .0997 0998 


ANIMALS (INVERTEBRATES) (SEE AlSO INDIVID 

GROUPS. 0601.0602.0603.0604,0605.0606. 
0617. 0610. 0699. 0961.0997.0990 

ANIMALSi (MAMMALS) (SEE ALSO INDIVIDUAL 
NAMES) 0674.0999 

ANIMALS (MAMMALS) (MARINE). 0674 
ANIONS. 0730 0769.0709 0935. 0954 
ANISOTROPY. 0609 

ANOXIC CONDITIONS. 0503. 0631 077*. 0790.0865 0904 
0922.0943. 0945 
ANTARCTIC. 0644. 0674. 0753 
ANTI FOULING AGENTS 0649 0671 
APELDOORN, 08M 
APOPKA LAKE. 0621.0622 
AQUA Rl-GIA. 0878 

AQUACULTURE (SEE ALSO FISH FARMING. 

MARICULTURE. C 0690 
AQl 'ATIC COMMUNITIES 0612 
AQ1 ATIC ENVIRONMENTS. 0508.0510, 0512 0513, 0541 
0607. 0612 0656 0677. 0732. 0753, 0783 
AQL AIK' MACROPHYTES (SEE ALSO INDIVIDUAL 
GROUPS B. 0596. 0615. 0637, 0874 
A0* UnC MACROPHYTES (GRAM1NEAE). 0945 
AQUATIC MACROPHYTES (LEMNACEAE). 0686. 0975 
AQUATIC MACROPHYTES (PONTEDERI ACE AI i I. 0620. 
0668 

AQL ATIC ORGANISMS. 0638. 0709 

AQUEOUS iSEE ALSO AQUATIC - . WATER ),0714. 

0715. 0720 0739 0783. 0784. 0789 0875 
0919 0940, 0954 0994 

AQUIFERS. 0543 0587 0588. 0590 0628.0609 0762 0847 
0906 

ARAB COUNTRIES. 0569 
ARABIAN SEA 

ARACHNIDS (MITTS AND TICKS). 0600 

ARID REGIONS. 0553. 0561 

ARIZONA, 0553. 0561 0842 

ARLINGTON. 0591 

ARM, 0669 

ARM) 0616. 0845 

AROMATIC. 0740 0753 0782. 092$ 

ARSENATES. 0642 

ARSENIC 0638 0641 0642. 0703. 0732, 0758. 0860. 0878 

ARSFNIOI S ACID. 0732 

ARSENITES. 0642 

ARTICULATION. 0820 

ASBESTOS. 0538 

ASCORBIC ACID. 0977 

ASH. 0701.0717. 0884. 0948 

ASHFORD SEW AGE DIV 0509 

ASPART IC ACID. 0766 

ASSAY 0663 0672 0691 0692 0974 0995 

ASSETS. 0824 

ASSIMILABLE ORGANIC CARBON 0767 
ASSIMILAT ION. 0888. 0907 
ASWAN DAM. 0573. 0846 
ATHENS 0592. 0901 
ATLANTIC. 0570, 0653 

ATMOSPHERE. 0544. 0551. 0608. 0632. 0635. 0640. 0720. 
0811.0853 

ATMOSPHERIC PRESSURE. 0577 

ATOMIC PART ICLES, 0622.0673. 0701.0731,0776. 0785 
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ATOMIZING DEVICES (NON FLAME). 0716, 0726, 0735 

ATRAZ1NE, 0645 0647.0640 

ATTENUATION. 0013 

ATV, 0824 0828, 0031 

AUGMENTATION. 0037 

AURELIA, 0620 0605 

AUSTRALIA, 0541,0577, 0004 0950 

M STRIA. 0524,0529, 0069 

AUTOMATION. 0555. 0690. 0691,0015 

AUTORADIOGRAPHY, 0601 

AUTOTROPHY. 0973 

AVERT, 0503 

AWARDS. 0529. 0000,0823 
AXIOS, 0647 


HACKORC n iNU LEVELS. 0640. 0643. 0755, 0770 0783 
0785 0816 

BACKUPS, 0696, 0793, 0814 

BACKWASHING. 0767, 0771. 0861 

BACTERIA, 0538. 0614. 0631.0660 0661,0667, 0691.0779. 

0793 0821,0858, 0861 0866. 0877 0911 
0918, 0939 0973, 0987 
H A( TER IA < ACTINOM Y( TH AI l S) 

(ACTINOMYCEfl ACLAL). 0928 
BACTERIA (ACTINOMYCfTALES) lNOCAKDIACEAI:) 
0879 

BACTERIA (ACTINOMYOTALLS) 

f STRKFJ < )MYCETA( » AE j. 0928 
BACTERIA (CIIEMOUTHOTROPHIO (SULPHUR), 0622, 
0821,0891.091$ 

BACTERIA (COLIEORM), 0651. 0652, 0657, 0664 0665 0692 
BACTERIA T.NTHROBACT1RIACI AL) 

(ENTLRONACTLR), 0659. 0669 
BA( TLRIA (LNTEROBACTLRI ACLAL) (ESCHERICHIA), 

0657 0661.0664 0665 0691 

BACTERIA {[ NILROBACTLRIAC I.ALi iKl EBSIELLA). 

0661 

BACTERIA {LNTHROBACH RIACTAL) (SAL MONPILL A ). 

0738. 0874 

BACTERIA (LNTPROB AITIRI ACE Ap) (SHIGELLA). 0886 
BACTERIA (EALCA1 ). 0609 0651 0652 0665 0666 0691 
BACTERIA (METHANE), 0911 

BACTERIA (NLISSERI ACE.AI ) ( ACINETOB ACTLR). 0658. 
0861 

BACTERIA (PROPIC>NIBACTLKI ACLAL) 

BACTERIA IPSEUDOMONADAC TAI MPSLCDOMONAS). 

0659 0669 

B ACTFRIA (SPIRAL OR ( URVI Ui, 0662, 0663 
BACTERIA (VIBRIONACT AL) (AEROMONAS), 0659 0661. 
0861. 0942 

BACTERIA (VIBRIONAC LAI ) (VIBRIO). 0657 
BACTERIAl COUNTS. 0631. 0662 0874 
BACTERICIDAL AND BACTERIOSTATIC ACTIVITY 

0779. 0876 

B ALTER IOU3C.Y 0691 07HO 
BACTERIOVORES. 0661 
RAH ELS. 0787 
BAGGING. 0666 
BAHRAIN. 0519 

BALANCES, 0581.0640. 0762. 0904 0920 09 12 
BALANCING RESERVOIRS. 0951, 0952 
BANGLADESH. 0886 


BANKS 0598. 0608. 0609. 0611, 0627. 0812 

BARIUM. 0716 

BARRAGES, 0567 

BARRIERS, 0678. 0812, 0842, 0907 

BASELINES, 0638 

BASINS (GEOGRAPHICAL) (SEE ALSO CATCHMENT 
AREAS). 0521,0671 

BASINS (VESSELS) (SEE ALSO RESERVOIRS, TANKS), 

0550.0551.0586,0644 
BATHING, 0631.0652, 0892 

BATHING WATERS. 0877 
BATHS, 0616. 0659 
BATTERIES, 0941 
BAVARIA, 0826 

BAYER AKmNGESELLSCHAFT.0900 
BAYESIAN, 0559. 0577 

BAYS, 0570 0606 0642. 0651. 0670, 0852. 0945, 0983, 0993 
BEACH. 0568 0631.0666, 0840. 0894 
BEAMS. 0698,0785 

BED 0568 0580. 0825, 0852, 0874, 0946 0964 

BEDDING MATERIALS. 0914, 0959 

BEHAVIOUR, 0524, 0552, 0566.0578, 0691.0696 0703. 

0708 0742, 0765, 0770, 0774, 0814, 0822. 

0850. 0856 0857, 0858, 0866,0890. 0894 
0909 0916 0954 0960. 0992 
BLLIAS1,0818 
BELGIUM. 0639 
BELL 0833 

BENGAL. BAY OF, 0569 

BENTHOS, 0597 0599, 0600, 0601 0604 0606 0612. 0617 
0637, 067L 0901 
BLNZAMIDK. 0791 
BENZENE. 0644 0724 
BEN'/O, 0738 0993 
HLN/OTHI AZOLE, 0746 
BLN/orill VZOLES 
RERUN. 0584. 0833 

BIC ARBONATE. 0617. 0783, 0784. 0973 
BIELEFELD, 0694 
BILL. 0979 
BINARY, 0997 

BINDING fSH ALSO CEMENTATION), 0638, 0687 0721. 
0725. 0754. 0788. 0789. 0943 

RIOACCl 'MULATION. 0508 0513. 0648, 0675. 0678. 0683. 

0686 0687 0941 0980 0993 0994 
BIOCHEMISTRY. 0921 0992 
BIOCOENOSIS, 0612. 0866 

BIODEGRADABILITY, 0508. 0784. 0880, 0923. 0929, 0949 
BIODEGRADATION (SEE ALSO BIOLOGICAI 

OXIDATION), 0587. 0593. 0858, 0879. 0890. 
0913, 0914. 0918. 0923. 0924 

BIOENERGETICS. 0778 
BIOGENESIS. 0682 
BIOKINETICS. 0921 

BlOl OG1CAI. AVAILABILITY.0637, 0686, 0772. 0773. 0968 
BIOECXfICAL FILMS. 0801 0861.0862 
BIOLOGICAL. REACTORS (SEE ALSO INDIVIDUAL 

SYSTEMS). 0660. 0777 0862, 0871, 0916, 0921 
BIOLOGICAI TREATMENT. 0672. 0762, 0885, 0895. 0900. 

0912. 0923. 0924, 0938. 0951 0952 
BlOl (XHCAl. TREATMENT (AEROBIC). 0912, 0934 
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BIOLOGICAL TREATMENT ( ANAEROBIC!. 0910. 0915 
0939 

BIOMASS. 05*7 0014.0*18.0778.085*. 08*1,08*2. QMS 
091*. 0941.0952.0973 
BJOREMEDIATION, 0387.0*68 
BIOSOUDS. 0087.0888.0889 

BIOSYSTEMS. 0921 
BIOTA. 0*00.0*01.0*56 

BIOTECHNOLOGY, 0*90 
BIOTRANSFORMATION. 0*78 
BIOTYPOLOGY. 0*00 

BIROS (SEE ALSO INDIVIDUAL GROUPS BELOW). 0*13. 

0972.0983.0991.0992 
BIRDS (SHORE). 0990.0991,0992 
BIRDS (WADING). 0983 
BIRDS WATERFOWL). 0982 
BISECTION. 0*09. 0879 
BISMUTHIOL. 0718 
BITUMINOUS SUBSTANCES. 0800 
BIVALVES (S/A MOLLUSCS. INDIVIDUAL GROUPS 
BELOW). 0*53. 0*80 

BIVALVES (CLAMS), 0*53. 0*80, 0*83.0842. 0909 0959 
0998 

HIV ALVES (MUSSELS), 0*29 0681.0*82. 0*84 0809 095* 
09*2. 09*8. 0974 

BLAST. 0841 
BLASTING, 09*4 

BLEACHER IBS WASTE WATERS. 0748 
BLEACHING. 0*72. 0855. 08*0. 092*. 09*4 
BLINDING. 06*2. 07*7. 0802. 0883 0884 

HI.CK KING. 0871.0913 
BLOOMINGTON, 0888 
HU WING. 8632 
BI.UmiER.0674 
BMP, 0921 
BOA TING, 0*49 

BODIES (CORPORATE). 0509, 081* 

BODY 0*48 0*81.0970. 0977. 0981 

HOGS. 0*08 

BOILER WATER. 0793 

BOILERS. 0794. 0880 

HOII.1NG.0654 

BONE. 0789 

BORE. 0917 

BOREHOLE LOGGING. 0*10 
BOREHOLES. 0588 
BORON. 0762 
BOTTLES. 0*85 

BOTTOM. 0562, 05*6. 0583. 0*20. 0*44 0*57 0700 0841 
08*1.0874. 0889. 0957 
BOTTOM WATERS 0581.0*31 
brackish water. o*83 

BRAIN. 0*72. 0969, 0978. 0979, 0995 
BRAZIL. 0515.075* 

BREEDING. 0*13. 09*7. 0983. 0992 
BREST 0777 

BREWERIES WASTE WATERS. 0911 091* 

BREWERY. 0900.0910 
BRIDGES. 0810. 0811 
BRITISH COLUMBIA, 0547.0*71 
BRITTANY. 0777 
BROM ATES. 0785 


BROMIDES 0717, 0785 
BRUSHES, 0827 
BT, 074* 

BUBBLE AERATION 0853 

BUBBLES, 0583. 0821 

BUCKINGHAMSHIRE. 0518 

BUDGETS. 0*29 

BUFFALO RIVER. 0*04 

BUFFER. 0*07, 0*09 0*60 0731.0763.0790 

BUILDING AND CONSTRUCTION (SEE ALSO 

STRUCTURES). 0501.0527.0529, 0539. 0549. 
0558.05*3.0573.0579. 0588. 0*13 0*M 
0*96. 0697. 0*99, 07*5 0799.0802, 0810. 

0811 0812. 081*. 0818. 0819. 0820.0825. 

0829. 0830 083*. 0840 0852. 0859 0877. 

0883 0884. 0900 0945 

BUILDINGS (SEE ALSO HOUSING PREMISES'. 05*3.0584 

BULKING. 085* 0902 

BUL KING AGENTS. 0887 

BUOYANCY 0570 0583 0822 

BURIAL 0800 

BUTYL 098* 

B YPRODUCTS. 075*. 0764. 0779, 0784 


CADMIUM. 0513. 0*38. 0*39, 0*41.0*7*. 0*79. 0*80. 0717. 

0721 0723 0724. 072?. 072*. 0727 0776 
08*0 0941.0943. 0948. 09*5. 09**. 09*8. 
0969, 0970. 0971.097*. 0977 
CAESIUM. 0*77 
CAESIUM (RADIOACTIVE! 

CAGES. 0997 
CAISSON. 0852 
CALCINATION. 0713 

( AM TI M. 0*17 0*21. 0*24. 0632 0*40. 0*50. 0701.0708. 

0720 0722 0747. 077*. 0788, 0878 0943, 
09*7 0970 0981 

CALCIUM ALGINATE. 0776 
( Al.lTUM CARBONATE, 0*39.0713. 0945. 094* 
CALCIUM HYPOCHLORITE. 0854 
CALCIUM MAGNESIUM CARBONATE. 0875 
CALCIUM SULPHATE, 0946, 0948 
CALGARY. ALTA. 0599 

( AI TBRATION, 0560. 05*2, 05*5 0571.0719 073* 0740 
0741,078* 

CAI IEORNI A, 0*67. 08*0. 090* 

C.AMI’S. 0*13 

CANADA. 0599, 0*42. 0*4*. 06*6. 0*69 0*71.0729 
CANALS. 0535 0589. 084* 

CAPE CORAL 0851 
CAPILLARY Cl I L 0**3. 0980 
( ARBARYL 0745 0751 
CARBOFURAN. 0743 

CARBOHYDRATES (SEE ALSO INDIVIDUAL GROUPS). 

100(1 

CARBON. 0*18. 0*21.0622. 0*50.0715, 0717. 0745. 0973 

CARBON BLACK 0752 

CARBON DIOXIDE.0544.0713.0801.0853.0870.0880 
0935. 0939 

C ARBON ISOTOPES. 0*45. 0678.0*81,0973 
CARBON SOI JRCfc. 0777. 0778. 0855 
CAR BON ATION. 0935 
CARBONYL COMPOUNDS. 0791 
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TAKBOXYLATION, 0722 

carboxylic: acids, 0953 
CARCINOGENIC SUBSTANC ES. 0511 
CARDIOVASCULAR SYSTEM, 0*17, 0901 
CARNIVORES, 0078 
CARRIERS, 0650 
CARRON RIVER, 0945 
CARTRIDGE FILTER. 0761 
< ’ASCADE, 0560. 0837, 0915 
CASE HISTORIES, 0583 

CASE STUDY. 0507, 0517. 0537. 0538. 0559 0823 0847 
0893, 0903,0937 

CASH. 0536 
( ANINGS, 0862 
CASTINGS, 0810 
CATALYSIS, 0925 

CATALYSTS (SEE ALSO PROMOTERS), 0779, 0896 0925. 
0935 

CATCHMENT AREAS. 0507, 0521, 0526. 0528, 0539, 0541, 
0542, 0543 0544. 0545. 0546. 0547, 0552, 

0553, 0556 0558, 0560, 0561 0562. 0565 
0571,0575, 0576, 0579 0582 0602, 0611. 

0613, 0619 0624, 0625 0642 0651 0695 
0800. 0817, 0838 0847 0892. 0961 
CATHODIC PROTECTION, 0800 
C ATIONS 0640 0687. 0769, 0776, 0788, 0943. 0954 
CATTLE (SIT ALSO I IVE,STOCK), 0536 0741 0996 
('ELLS (BIO! .OGK AL), 0555. 0663, 0665, 0670. 0673 0684 
0685 0778 0980.0986, 0995 
( HI S i ELEC TROTH EM l( Al,), 0897 
CEMENT, 08(K), 0801 0821, 0883, 0884 
(ENTRIET tC’iAl - H( )RCE. 0800 
CENTRIFUGES. 0881.0882, 0896 
(IT YL IKIMl*rH Y LAM MONIU M, 0717 
CHAIN CHARACTERISTICS. 0743, 0789 
CHAMBERS, 0779 0804, 0825, (1831 
CHANNELS (SIT. ALSO STREAMS). 0574 0580 0601. 

0605. (1643. 0696. (1813 0837 0838 0839 0876 
CHARGES. 0507, 0528. 0530 0531 0532 0533 0536, 0539 
0540 0814, 0817. 0834 0857 

CHART. 0664 
('DELATION, 0724. 0754 

CHEMICAi ANALYSIS (SEE Al SO INDIVIDUAL 

TECHNIQUES), 0546, 0594 0685. 0690 0717 
0720. 0727, 0728. 0743, 0746 0752 0760 
0762 0797.0814.0959 

CHEMICAI INHIBITORS 0508.0667,0672.0686.0745. 

0867, 0899 0901. 0904 0907 0915 0921 
0924. 0975 

CHEMICAL TREATMENT, 0926 
CHEMICAI WAR! ARE AGENT S, (1683 
CHEMICAL WASTIi. 0667 

CHEMICALS. 0584, (1617, 0637. 0670, 0676 0683 0685 
0690, 0698,0702, 0703 0705 0707 0708 
0710.0718.0728, 0729 0738 0743, 0751 
0769, 0779, 0785. 0788, 0793. 0825, 0842 
0844, 0847. 0854. 0858 (1872. 0885, 0901 
0903. 0905, 0914, 0923. 0925. 0936 0955 
0980, 0999 

CHEMISTRY, (1624, 0630.0635, 0/88. 0858 
CTUiSMIRE. 0593 
CHILDREN. 0886 


CHINA, 0576 
CHINA CLAY. 0863 
CHLORAMINES. 0706,0787 
CHLORDANE. 0999 

CHLORIDES, 0612, 0737. 0754,0762. 0768, 0821.0941, 0979. 
0980 

CHLORINATED H YDROCARBONS, 0648 
CHLORINATED ORGANIC COMPOUNDS. 0647,0779, 

0790. 0989, 0990 

CHLORINATION, 0589. 0682, 0748. 0764,0766. 0779, 0780, 
0781.0782. 0783 0787, 0790. 0903, 0909. 
0990.0995 

CHLORINE 0587. 0593, 0632. 0701.0704, 0706, 0709, 0748, 
0766, 0779, 0780, 0787, 0793.0798 
CHLORINE DEMAND. (1782 
CHLORINE OXIDES. 0715. 0779. 0781 
(H LOR I NIT Y, 0623 
CHLORITES. 0705. 0715 
CM LORO ACETANILIDE, 0749 
CHLOROANILINES, 0605, 0790 
CHLOROBENZENES, 0890 
CHLOROETHANE. 0783. 0790 
CHLOROETHYLENES. 11589 
CHLOROFORM. 0782 
CHLOROMETHYl ,0748 

CHLOROMETHYLPHENOXYACTTIC ACID. 0646. 0647 
CHLOROPHENOLS, 0587 0775. 0862, 0924 0940. 0995 
CHLOKPY RIEOS. 0675 
CHOLESTEROL. (1962 
CTIROMATE, 0687 

OIROMATYXiRAPHY. 0678. 0732. 0746, 0750, 0917, 0992 
CHROMATOGRAPHY (LIQUID-. 0722,0735.0738.0744. 

0746 0747 0750. 0753 0766 0791.0917. 

0928, 0993 

CHROMIUM. 0676 0687.0727.0729.0860 0878.0035,0944. 
0954 0966 

CHROMOSOMES. 0717 
CHRYSENE, 0740 
CILIATF.S. 0661. 0685. 0973 
CIRCUITRY. 0688. 0937 
C1RCI I A VION. 0644, 0792. 0892 
(TTR AIT;. 0942,0954 
CLARIFICATION, (1868. 0931. 0944. 0951 
C LARITY 0605.0629 
C LAYS, 0769, 0863. 0907, 0952 
CLEAN WATER. 0996 

Cl KANING 0693 07.14. 0738. 0825. 0841.0948 
C LEANNESS 05(14. 0507. 0682, 0726, 0762, 0837. 0968, 0992 
CLEETHORPES, 0877 
CLIENTS. 0765 
CLIFFS, 0840 

CLIMATE. (1544, 0550, 0551, 0561 0564 0601, 0854 

CLIM ATOLOGY, 0558 

CLINICAL. 0736 

CLINTON. 0505 

CLOTH. 0579 

CLUSTERING. 0664 

( ME. 0736 

COAGl l ANTS, 0707. 0714 0764. 0769, 0772. 0785, 0869, 
0895. 0926, 0936, 0951 
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CTMGl LATION. 8*55. 9707. 0764, 0768, 0769. 0791 0068 
0869.0870.0894.0895. 0903 0905.0932. 

0935.0952 0953 
COAL. 0771. 0952. 0987 

COAL TAR 

COAST (SEP ALSO SHORE), 0509, 0618. 0653, 0841 0985 
COASTAL AREAS. 0509.0526.0547. 0608. 0653. 0671,0755. 
0757.0892,0985 

COASTAL STRUCTURES. 0509. 0840 

COASTAL WATERS. 0526.0649, 0651, 0674. 0755. 0757 

COATINGS. 0800, 0001. 0803. 0810. 0946 
COB ALT, 0690 0720.0919. 0941 0954 

CODE OE PRACTICE. 0831 

COEFFICIENT (SEE ALSO INDIVIDUAL SUBJECTS), 0508. 

0547,0742. 0879. 0916. 0918 

COFFEE. 0910 

coil.S, 0862 

( oi-D. 0574. 0583. 0750. 0788 
t oi l) REGIONS, 0574.0617 

COLLECTORS (SEE ALSO ACCUMULATORS), 0697 0835. 
0847.0874 

COLLOIDS, 0650. 0707 
COLOGNE 0812. 0881 
C< HOMES. 0665. 0990. 0992 

< «)(.< IM/ATION. 0606. 0861 0862 0899. 0956 
C< H.OKADO 0548, 0561 

(’(>l..< H R. 0527 0571. 0733.0740, 0763. 0787. 0889 0925. 
0927. 0928. 0931.0932, 0938 

i o| .( JURE!) W ATERS. 0618. 0748 

COM MNS 0621.0622. 0650 0722. 0728. 0735 0737. 0738, 
0739, 0744, 0746, 0749. 0752. 0758 07(Hi 
0776 0777.0785.0786 0861 0873. 0875 0880 
COMMUNICATION. 0516 
( DMPVTNESS. 0693 
( < IMP A K TMENTS, 0549. 0675. 0678, 0915 
(•( >MCESSATION, 0529. 0905 
COMPLETE MIXING, 0904 0916 
COMPI EXATION. 0686. 0754. 0858 0943 
' 'OM ILEXES, 0528. 0554. 0557 0670. 0686, 0715 0718 
0725, 0728. 0730. 0733. 0736. 0737 0754 
0814. 0882. 0951 0994 
COMPEEX1NG AGENTS, 0725. 0736, 0789 
‘ ( )MPI IANCE. 0511.0528. 0593. 0651,0688 0692. 0811 
0869. 0877. 0892, 0897, 0920 0947 
‘ T JMPOSITING. 0660. 0793 
C< JMPOSTING. 0695. 0887 0914 
COMPOSTS 0887.0914 
1 '(IMPRESSED AIR. 0826 
COMPRESSION, 0564. 0883, 0884. 0896 

< ()MPT ON. 0729 
COMPULSION, 0902 

(OMPI ’TER PROGRAMMING 0556 0586. 0590 06J6. 

0691.0749.0850. 0856. 0906 

< (JMPl.TER PROGRAMS (SPECIFIC NAMES i. 0602. 0603 

0606 

! 'OMPITERS, 0521. 0571.0797. 0814 0856 

COMPI TING. 0559, 0590. 0814 

CONCENTRATION-DEPENDENT, 0981. 0987 

CONCENTRICITY, 0880 

CONCRETE. 0810.0818. 0829.0852 

CONDITIONING, 0556. 0774, 0882 

CONDUCTANCE. 0595. 0604. 0617, 0624. 0730 0758, 0967 


CONDUITS. 0579. ON02 0810. 0817 
CONFIDENTLY. 0535 
CONFIGURATION, 0794.0831.0885.0933 
CONFINEMENT. 0543, 0689. 0809 0837 
CONFLUENCE, 0719 
CONGENER 0587 0681. 0994 
CONNECTICUT 0593.0726 

CONNEXIONS. 0526. 0536.053*. 0706 0712 07.38. 0742. 

0820.0829.0832.0836.0844.0914. 0915 0920 
CONSENTS. 0503 0507. 0929 

CON SLR V ATION 0509. 0516, 0529. 0530.0533 0568. 0508 
0592,0619. 0636 0849 0947 

CONSISTED Y. 0551. 0776 
CONSOLID ATION, 0504 

CONSTITUENTS. 0539. 0582, 0632 0694. 0758,0779. ©784. 
0788.0878. 0953 

CONSTRAINTS. 0524 0538.058*. 0594.0670. 0811.0896 
CONSUMERS 0529. 0531, 0534.0622. 0656.08*9 0985 
CONSUMING. 0653. 0793 

CONTACT, 0620, 0656 0702. 0703, 0706. 0710.0713 0764 
COM ACE PERIOD. 0786.0946 
C ONT ACTORS. 0764 0786 
CONTAMINATED SEDIMENTS. 0656 
CONTAMINATION (SEE ALSO 1*01.1 l TtON), 0537. 0587. 

05X8, 0589 0597 0628. 0631 0635. 0643 
0648 0649 0656. 0667 0669. 0671 0679. 

0681 0689.0691.0692 0695.0700,0727 
0731.0756. 0762.0772. 0775. 0836. 0847 
0876 0945 0978 0993 
CONT INENTAL SHELF 0570 0638 
CONTINl TTY 0522, 0568 0586 0728, 0801.0855 0856 
0862 0881 0932. 0934. 0938 0940 0941 
0942. 0986 
CONTRAST 0694 

CONTROL. 0501. 0502. 0503. 0506 0507. 0512, 0519. 0520 
0526. 0546 0564. 0576.0607 0615. 0627. 

0653. 0664 0677 0688 0693. 0694 0721 
0777 0793. 0798 0808 0809, 0812. 0813 
0832. 0836 0838 0854, 0856 0857 0864 
0867 0883 0884. 0890. 0896 0898. 0902. 

0904 0906. 0914.0937 0938. 0944 0947 
0965. 0988 0996 

( ONVI NTIONAE 0666. 0683. 0695. 0715. 0728 0732.0785 
0819 0833, 0855 0858 0863 0869 0881. 

0882. 0925 

CONVERSIONS. 0605 0734 0824 0834. 0880 0882. 0899 
0917, 0986 

CONVEYANCE 0801.0811 0817 0820. 0825 0837 0843 

CONVEYORS. 0799 
CONVOLUTION. 0585 
COOLING. 0880 

COOLING WATER 0792 0937 U951 
COORDINATION. 0528. 0538. 0730.0X30. 0857 

COPENHAGEN, 0867 

COPPER (SEE ALSO CUPROSOI VENCY HEAVY 

METALS) 063y. 0641. 0667 0676 0680 0684. 
0686 0687. 0690. 0715. 0717. 0720. 0721 
0723. 0725 0727. 0731.0773. 0848, 0R60. 

0878. 0915. 0941, 0943, 09*5 0966 0967. 

0968, 0970. 0971.0973. 0974. 0975 
COPPER ACETATE, 0915 
COPPER COMPLEXES. 0686 
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COPPER SULPHATE, 0731.0015 
COPPER SULPHIDE, 0731 
COPREOIPIT ATI ON, 0760, 0055 
COPY, 0514, 0740 

CORES, 0541, 0627. 0643, 0671,0807 
CORNWALL. 0045 

CORRELATION, 0547, 0557.0578, 0605, 0615 0622, 0623, 
0624.0632, 0634, 0630, 0644, 0657, 0691, 
0745, 0753,0776. 0804, 0957. 0961,0974 
0978, 0987, 0989. 0992, 0995 
CORRIDORS, 0572 

CORROSION, 0731,0801, 0803. 0821, 0822, 0824 0855 
CORROSIVITY, 0800, 0801,0803. 0821. 0822 
COST EFFECTIVENESS, 0522. 0527, 0537, 0698, 0798, 0871. 
0887,0950 

COSTS (SEE. ALSO ECONOMICS, LOW COST), 0506. 0514 
0515. 0516, 0517. 0519.0522. 0511 0525, 

0526, 0529. 0531, 0532, 0533, 0534, 0536 
0538. 0590.0693. 0695. 0722. 0727, 0765 
0768, 0771.0785, 0788. 0793. 0795, 0802 
0816. 0817,0834, 0846,0854,0855 0857 
0863 0869 0872, 0876 0888 0929 0937 
0941,0946 
COTTON , 0845 
COl ILOMKTRY. 0741 
( 'GUNTER ACTION 0581, 0780, 0836 
COUNTERS. 0764 

COUNTRYSIDE COMMISSION. 0849 

COVERING, 0510, 0542. 0544. 0582. 0602, 0624, 0632, 0691. 

0694. 0697, 0745, 0862 0889 0961.0964 

(OWES. 0821 
( RAC KING 

CRI SOES. 0667. 0922. 0925 
CROPS. 0618, 0847, 0887, 0888, 0889 
('ROSS LINKAGES. 0745 
C ROSS SECTION. 0583 0823 0815. 0834 
CRUSHING AND GRINDING. 08,10 
CRUSTACEANS (SEP- ALSO SUBDIVISIONS BELOW), 
0679, 0983 

CRUS l ACEANS (AMPHIPOD), 0679, 0963 0997 
CRUSTACEANS (CLADOCT.KAL 0614, 0934, 0997 
CRUSTACEANS (COPEPOD), 0507, 0800. 0818 0885. 0998 
CRUSTACEANS (DECAPOD) (C RABS), 0971 
CRUST ACE AN S (DEC APOD) (LOBSTERS), 0957. 0985 
CRYSTALLIZATION. 0907, 0946, 0948, 0955 
CUI OVATION. 0690 

CUl HIRE. 0516. 0669, 0864. 0942, 0980. 0986 0995 

CULTURE (CONTINUOUS FLOW), 0941 0986 

(TT TURE MEDIA, 0662 

CUl TURE MEDIA (SPECIFIC NAMES), 0665 

Cl JMBKIA, 0841 

CURING. 0883 

C URRENTS, 0568 

CUSHIONS. 0832 

CUSTOMERS. 0516, 0522, 0532, 0533. 0534, 0536, 0540. 

0798. 0872 
CUITERS, 0799 
CYANIDES. 0858, 0904, 0915 
CYANURIC ACID. 0747 
CYBERNETICS, 0524 

CYCLING. 0551,0554. 0591. 0630. 0657, 0736 0767 0802, 
0927. 0952 


CYLINDERS, 0696.0832, 0862, 0875 

CYSTEINE, 0980 


2,4-D, 0647, 0743 

DAIRY INDUSTRY, 0628, 0910, 0912 

DAIRY INDUSTRY WASTE WATERS. 0906. 0912 

DAMPING. 0567 

DAMS, 0579, 0580.0848 

DARWIN, 0577 

DATA HANDLING, 0524, 0804 
DATABASES, 0563. 0633 
DATING, 0635 

DAVY INTERNATIONAL LTD. 0871 

DCE. 0790 

DCM 

DDD, 0648 

DDE. 0990. (1991 
DDT, 0648, 0990 
DEA, 0645 

DEATH, 0608, 0679 0877. 0934. 0963. 0964, 0967, 0973 
0981 0990 0997 
DEBRIS. 0841 0961 
DECHLORINATION. 0764. 0782 
DECIDUOUS, 0610 
DECISION THEORY. 0556 

DECLINING RATE, 0513, 0515, 0579. 0581,0602, 0612, 

0634,0651,0783 0900, 0940 0974 
DECOLORIZATION, 0926. 0927, 0928. 0932 
DECOMPOSITION. 0576. 0587, 0589. 0597. 0608, 0622. 0667. 
0669, 0717 0721. 0747, 0779, 0781. 0783 
0791 0862, 0866, 0902 0914, 0915. 0918 
0919,0924. 0930, 0986 

DLC'(IMPOSITION (PHOTCX HIAIIC AL), 0930 

DECONTAMINATION, 0775 

DEE RIVER, 0787 

DEEP SI I ATI PR (K'ESS. 0880 

DEFORMA HON. 0981 

DEGAS1I K ATION. 0722 

DEGREE, 0505, 0543, 0562, 0612. 0725 0824, 081S. 0828. 

0838,0869 0922, 0956 
DEICING. 0588, 0640 
DEISOPROPYL ATRA/INE. 0645 
DELAWARE., 0570 
DELAWARE RIVER. 0518 
DELTAS, 0620, 0647, 0982 

DENITRIFICATION. 0609, 0610. 0627, 0777. 0778, 0853. 

0855. 0858, 0900. 0904. 0948 
DENI TRIE!CATION PLANT, 0909 
DENMARK. 0508. 0539. 0750, 0870 
DENSITY (SEE ALSO LOW-DENSITY), 0544, 0553. 0555. 

0570. 0606, 0617. 0629. 0644. 0660. 0661. 

0673.0806. 0866. 0907. 0909, 0961 
DENVER, 0548 

DEPOSITION, 0576 0622. 0643. 0717, 0886, 0959 

DEPRESSION. 0614.0634.0847 

DEPl R A T ION, 0678, 0680. 0684. 0968 

DERIVATIVES. 0572, 0728, 0747, 0766, 0802. 0988, 0995 

DESERT. 0553, 0561 

DES ETH Y LA TR AZIN E, 0645 

DESMETRYNE. 0781 

DESORPTION, 0776. 0890 

DESTRUCTION. 0608.0785, 0786, 0813. 0853. 0924. 0925 
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rwrrBTTORS *m vm.vm ©75* 
nrrrvnoN reservoirs eo* 

DETERGENTS, ©662. 086®. 0885 OHM 0*35 
Df TFRIORATION, 0631 0774.0801 0807 0810 0828 0886 
DETERMINATION 0522 0526 052* 0543 0544 0545 
0546 0548 0552 0553 0558 0560 0562 
0575 0577 0580 0584 0585 0586 058* 

05*0 0591 0592 0593 0594 0596 0597 
0606 0607 0614 0616 0617 0621 0622 
0624 0625.0626 0627 0628 0630 06J2 
0633 0634 0636 0639 0640 0641 0644 
0645 0651 0652 0657 0664 0665 0666 
0667 0670 0672 0675 0678 0682 0683 
0684 0685 0686 0691 0693 0695 0698 
0701 0702 0703 0704 0706 0707 0708 
0709 0715 0716 0717 0718 0719 0720 
0721 0722 0724 0725 0726 0728 0729 
0730 0732 0733 0734 0735 0736 0737 
0738 0739 0740 0741 0742 0744 0745 
0746 0747 0748 0749 0751 0752 0757 
0754 0755 0756 0757 0758 0760 0763 
0776 0777 0778 0782 0785 07*3 0804 
0810 0812 0814 0823 0825 0834 0838 
0843 0848 0850 0854 0856 0857 0864 
0865 0868 0873 0878 087* 0K82 0883 
0894 0896 089* 0*10 0*11 0*15 0*16 
0*19 0920 0921 0923 0924 0*27 0*1* 

0943 0*44 0946 0954 0956 0959 0962 
0963 0966 0971 0975 0980 0988 0990 
0992 099.1 
1)1 TMOI t) 0694 
1)1 10X11 H 3THIN 091*: 
hi INI M S 0583 0618 
hl\M )PING( OONTRIl S 0514 051* 
h! W Ml RING 0584 0767 0774 0792 0818 0829 0881 
0882 0884 0909 091.1 0948 
1)1 SI l Al SO W I nun 1 PRI I IX) 0748 0924 0986 
hi \(,l M SIS 0621 0622 
l>I V(,\()SIS 0921 
hi VPHKAf Al 0897 
Dl\/OW[ niAM 0747 
HUH N/ODIOXINS 0681 
hl( 111 OROBI N/J M 0790 
1 DU HI OKOB1N/1 M 0790 
I *K HROM \TT 0687 
Dll 1 l>RI\ 0990 

hi! IH> I AMMONIUM DUTHV1 MIHKX AKB AM ATI 
0732 

I'll I in 1 PHI Ml INI DIAMIM 0715 
Dill RAO ION 0673 

I'll H SI RS IS! f Al SO Al RAllO\ 1 Ql IPMI N/7 i 08*2 
0894 

HUH SION 0566 0585 0678 0739 0862 

hH,f STIR GASiSfl Al SO MH HAM SI l 1X4 GAM 

0913 

DK.I SI lOMANAEROBIC! 0879 0887 0891 0898 0901 
0910 0912 0915 0916 0939 
HU. I S I ION (SEE Al SO fTRMFN'I A DON) 0661 0686 

0717 0721 0878 0879 088.1 0884 0898 0915 
01(4 s riv | SYSn M 06H0 06*4 0*86 0*14 0960 0968 
0969 0979 0982 
mc.lTAl 0571 


Will l TATHIONF. 0*71 

DU l TION 0662 071* 0722 073* 0783 0867 08*3,0*37 
0*44 0*63 

DIMENSIONU SS ANA1 \ SIS 0585 

DIMERIC 0*17 

D1M1TMYI SI 1 WIDE 0644 

DION! X 0722 

DIOXANE 07*4 

DIOXINS 0855 0*92 09*4 

DISASTIJRS 0513 0576 0*45 

DISC. IIARC.f 0503 0504 0S06 0507 0508 0510 0513 0514 
053* 0546 0560 0584 0601 0612 0630 
0631 0632 0633 0634 0636 0642 0651 
0676 0755 0*11 0817 0835 0836 083* 

0*41 0*47 0*51 0*53 0854 08X5 0860 
0872 0880 0885 08*2 08*3 00*4 08*7 
0*01 0902 0*20 0*2* 0*13 0*34 0*44 
0*45 0*47 0951 0*64 

DISC HARC.I iOt* W AS IT W ADRSi 053* 05*6 0670 
(1755 0817 0867 089.1 08*7 0*01 
l)l\( HARGI RAH 0634 
DISCHAKGl R 0507 0876 
DIS( ONNKIION 0531 

nisi AS! S (Sf 1 Al SO INDIA IDl Al liROl PS BH OW ) 
0654 0**6 

DISI \S| S Hit Nl RAI I 0640 

DISI ASI S {(,ASTRO IN II SIINAI i 0652 0654 0655 0886 
MSI AXIS (INI I (HODS) 0644 064.4 06*2 08*6 
DISIIIS 0700 
DISHWASHING 0*60 
DISINH (HANTS 070* 

DISINIT ( DON 06.44 0704 0704 070* 07H2 07*7 0*52 
OKS* 0876 0877 
DISINIt (.RADON 0830 
DISKS 0741 
DISPARIIII S 0517 

DISPOSAI 0508 06*4 0768 0777 0788 07*2 0811 0838 
0840 0854 088* 0HVH 0*02 0*06 0*14 
DISSOI V I D INORGANIC NI1ROGIN 0626 
DISSOl \l I) SOI IDS 0788 07*1 
DIS Dl I I 1) W ATT R 0700 0875 0*61 
DISTII [ I Rll S WASH WAMKS 0*15 
OISFRIBl 'I ION (M A TUI M A IK Al i 0557 0585 ©600 
0618 0621 0644 0656 0664 0681 0684 
070* 0712 097* 0*91 

DIsrRIHl 1 ION XV ST I MS 0401 052* 0540 05*1 06*1 

077* 0780 07*8 0801 0804 0808 0822 0872 
OIK HI S 0675 
DU RNAl 0657 
DU RON 0647 
DIVfRGlMI 0451 
DIV1 RS 0809 0825 
DIVISION 0830 
DM A A 07.12 
I )\ A 0876 
DOLI \ 0606 

IX1MI STT( 0511 0534 0436 0538 057* 0598 0651 077* 
0812 0860 0871 0885 

IXKIRS 0820 
rX)PH 1R SHUT 0570 
[X)RMAG1\ 0900 
IXIRSFT 0864 
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DOSES AND DOSING. 0652, 0654, 0704, 0764, 0774, 0777, 
0779. 0700, 0703, 0704, 0706.0709. 0069. 

0070 9076, 0002, 0917. 0919, 0944 0946 0996 
DRADENAU, 0055 
DRAG, 0022 

DRAINAGE 0536, 0552, 0571.0500, 0509. 0812. 0013, 0017, 
0034, 0037, 0030, 0047 0075 0945 
DRAINAGE WATIiK. 0075 
DRAINS, 0039, 0046. 0047, 0945 
DRAWDOWN, 0590 
DRRIXiING OPERATIONS, 0637,0959 
DRIFT, 0542,0502 
DRIFTERS. 0603 

DRILLING (SEE ALSO WELL DRILLING), 0696. 0047 
DRINKING, 0691 
DROUGHT. 0532 

DRY, 0659, 0701, 0717, 0727. 0742, 0772, 0030, 0863 0000, 
0083, 0007. 0008, 0009, 0901,0931.0980 
DRYING, 0007 
DRYING BEDS 
DRYING EQUIPMENT. 0881 
DUBAI, OHIO 

DUCTILE IKON PI PI:, 0003. 0833 
DUCT'S. 0696 0811 
DUNGRUIL 0818 
DUNES, 0700 
DURABILITY, 0021 

Dl (RATION, 0510. 0524. 0537. 0566. 0661.0679, 0772, 0793, 
0002, 0026, 0847, 0850, 0964 0984 
DUS r, 0697, 0733 
DYES 0855. 0929 0930 

DYES (SPEC IFIC NAMES). 0665 0715 0724, 0995 
DYE WORKS, 0579 

DYNAMIC'S. 0545, 0562. 0620. 0626, 0605 0797 0050. 0906 
0909 


EARS 0806 

EARTH. 0620 

EARTHQUAKES, 0023 

EASTERN MEDITERRANEAN. 0556. 0604 

EBRO 0902 

EC HO SOUNDING. 0809 

E( < >1 ,OGY, 0512.0530 0541, 0504. 0590, 0599. 0600, 0601 
0610, 0612, 0613, 0617 0610. 0633. 0635 
0017, 0837. 0838. 0950 

EC‘GNOMIC'S, 0504. 0512, 0529, 0531 0536 0530, 0576. 

0693, 0695. 0705 0780 0797, 0834, 0843. 
0870.0910,0914.0923 
ECONOMISTS 0537 
ECONOMY 0579 0014. 0016 
EDA, 0934 

EFFICIENCY 0516. 0510. 0525. 0534 0544 0500, 0589 
0592. 0607 0611. 0612,0613 0616. 0634 
0661.0668 0672 0687 0751, 0757 0761 
0769, 0775 0777 0778 0779, 0783. 0793. 
0824 0826, 0842. 0843. 0044. 0847. 0054 
0857, 0858. 0862, 0865. 0869. 0073. 0875 
0878. 0881 0898 0904. 0905. 0910, 0913 
0916 0918 0920 0921 0924, 0929 0932. 
0935, 0941,0942, 0943 0977 

EFFLUENT. 0510 0539. 0642 0670, 0672. 0693 0704. 0712, 
0713. 0789 0016 0817. 0851 0860 0870 


0872, 0874,0896, 0906. 0901. 0902.0904, 

0909. 0916.0920.0923, 0925,0926.0927, 

0928. 0929, 0931.0933. 0934, 0939. 0944, 

0948, 6950,0951,0952, 0953 

EFFLUENT (TREATED) (SEE ALSO SEWAGE WORKS 
EFFLUENT 0631. 0012,0848.0868. 0872. 
0873, 0877, 0900,0929, 0941 
EFFLUENT DISPOSAL. 0817 
EFFLUENT QUALITY, 0855, 0900 
EFFLUENT TREATMENT, 0714, 0792.0866.0914, 0947 
EFFLUENT TREATMENT PLANTS, 0670 
EGGS, 0967,0981, 0989,0990, 0991. 0992, 0999 
EGYPT, 0502. 0846 
ELASTICITY, 0536 
ELBE RIVER. 0825 
ELECTRIC CHARGE, 0789. 0803 
ELECTRICITY. 0676, 0796, 0857, 0901 
ELECTROCHEMISTRY, 0686, 0715. 0749. 0752, 0779 
ELECTRODES, 0717. 073L 0736, 0745, 0763 
ELECTRODES (ION SELECTIVE). 0686. 0731 
ELECTRODES (MERCURY), 0717, 0736 
ELECTRODIALYSIS, 0794 
•LHCTROKINETIC POTENTIAL. 0769 
; LECTROLYSIS. 0717, 0757 
ELECTROLYSIS CELL, 0779 
ELECTROLYTES, 0717 
■LECTRON ACCEPTORS, 0622 
IJXTRON DONORS. 0778 
•LECTRON MICROSCOPY. 0907 
LI CTRONICS. 0676. 0804, 0808 
ELECTROSTATIC. 0769 

LI TION, 0722. 0724. 0734. 0735. 0737. 07.18, 0749, 0953 
M HANK Ml'NTS, 0567 

•MBRYOS AND EMBRYONIC DEVELOPMENT, 0967. 0990 
EMERGENCIES. 0703, 0705 
.MSCHFJRGENOSSENSCIIAET 0817 
iMl'LSIONS, 0951 
lNAMELS. 0800 
■NANTIOMEK. 0750 
{NCI OSt IRI S. 0698 0880. 0900 
NDLMIC 09% 

NDOSULPHAN, 0990 

NERGY (SKI: ALSO POWER). 0504.0542. 0581 0778 
0785. 0831 0850, 0855. 0857. 0882 
.NEKGY CONSERVATION, 0568 
ENFORC EMENT, 0504. 0929 
NCrINEERING, 0520. 0524. 0796. 0830, 0885 
NGINLERS. 0616. 0660. 0941 
,NGLAND, 0503 0649. 0800. 0849, 0984 
■NTERIC.0661 
NTEROCCXTL 0657, 0661 
■NTR AINMENT, 0821 
ENTROPY. 0778 

ENV1RC )NMENT, 0503. 0512. 0513, 0523, 0534. 0535, 0545. 

0549 0573. 0574. 0584. 0597. 0603. 0605 
0642, 0644. 0668, 0677, 0684. 0690, 0717 
0730. 0731.0733, 0736, 0737. 0755,0757. 

0758. 0760. 0793, 0800, 0811. 0817, 0821. 

0838 0840 0841, 0844, 0845, 0853. 0877, 

0885. 0890 0894, 0968. 0978 
ENVIRONMENTAl MANAGEMENT. 0523 
ENVIRONMENTAL PROTECTION ACT 1990,0503 


AQUALINE ABSTRACTS VoLll No.2 

O 1995 WRc pic Reproduction not permuted 



SUBJECT INDEX 


ENVIRONMENTAL QUALITY STANDARDS 0510 0*52 

EN7YMES (SEE ALSO INDIVIDUAL GROUPS BH cm) 

0072,0745 0775 0866 0917 0918 0975 
0996,1000 

ENZYMES (HYDROLASE) (ESTERASE) 0745 

LN/YMES (OXIDOREDUCTASE) 0975 

ENZYMES (OXIDOREDUCTASE) (DEHYDKOGENAM i 

0079 1000 

ENZ'l MES (OXIDOREDUCTASE) (PEROX1DASL) 066* 
0775 0917 

l N T'MES (TRANSFERASE) (PHOSPHOR Y1 ASH 1000 
1 PIBIONTS 0600 
I PIl IMNiON 0581 05*3 

tPitrmK 0600 

t PIP! 11C 0602 

I!.)( I PM I NT 0507 0572 0581 0691 0693 06% 072* 

0739 0744 0764 0779 0780 0804 0*06 
0820 0823 0824 0827 0830 0832 0833 
0836 0857 0876 0881 0882 08*5 0913 
0940 0997 

I Rll 0645 
I KOI) 0987 0992 
1 ROSION 0576 0607 0643 
l s( APING 07*0 0874 
IM1RS 0953 0992 

1 Ml AKII S 0509 0557 0567 0570 0597 0626 0647 0649 
0656 0958 
1 1H \N| 078.3 
I IH1RS 0645 0750 0952 
1 HIM Alt OHOl 0777 0778 
I Ill'll AC nATT- 0746 0749 
I 111) I 1 NEDIAMINI 0934 

1 imil NLDIAMINLTT TRAAI l TIC AC ID 0715 0725 
0776 0943 0954 

I IlhllM IMINI 0789 

II RONIT DIANE 0553 

I l KOPi 0507 0512 0723 0802 0*03 0*27 0*29 0*77 

I I HOP! AN C OMMl M HI S 0512 0787 0877 0892 

II ROI’U M 0805 0870 

f I rKOPIIK ATION 0581 0614 0616 0621 0622 0628 
I v \POR ATION 0610 0726 0742 
I V APOIRANSPIRATION 0550 0551 
1 Vf Rt.l ADI S NA1IONAI PARK 0875 098.3 
I \( A CATION 053* 0799 0818 0820 0829 0835 0*47 
1 At HAT ION 0744 098* 

I X< RITION 0679 0684 
I \H \l ST (.ASLS 0811 08% 

I XHAl SOON 0788 0811 
IXOmiRMK RFACTION 0880 
I \PICT 0758 

1 XPI \NATION 0629 0921 0924 
E XPLOR vTION 0545 0550 0913 
I XPI OSIONS 0688 0827 
I X CRACTABILITY 0638 0682 0741 
l X TRACTION PRCX'l DURFS 0744 0746 
I MS 0702 0979 

fABRK CONDITIONERS 0860 
f ABRIC ATION 0736 0810 0840 0918 
I ABRICIl S 0971 


I ACTORS SI l Al SOIMMVID1 Al PRODUCTS! 

0937 0952 
I Al CT S 0666 08*6 
1 Al OUT 0640 0682 069? 0993 
I Al MOUTH 0945 
! AMII.llS 0603 0676 0886 
1 AR P1W D 063.3 
I ARMERS 0889 

I ARMS AND I ARMING 0609 0619 06*4 0843 0887 
I A STING 0987 

I A3 0750 0*25 0903 0933 0983 

I A llCil l 0802 

I MTS A( IDS 06*2 0910 0938 
n A1HIRS 0972 

m DIV, < ANIMAI , 0600 0700 0861 0879 08% 0908 
0910 0938 0946 0970 

I I l DING.NOI BlOl (XilC'AI i 0587 0693 0798 0874 

0889 0924 0933 0938 0939 0942 0991 
MNOWPROPI THY I 0752 

II NIDN S Kl AGI NI 0925 
11 RMl N 1 All! I 0914 

I i RMI NT A HON Sll Al SODIC.I STIONi 0915 

II Kill IIY 0*89 

I I Rill 1/A I ION 0646 09*1 

II H Til l/l R MAN! I A( 13 KING INDUS!RS 0937 
I I Rill I/I RS 05*2 0619 062* 0*44 093? 

I IRK! OITII 0809 

I II I I) Sll Dll S 05*0 0657 0697 OHOl 0*45 0*54 0894 
0957 096* 

MM DS 0546 1)55 3 0625 062* 0647 0*47 
I II \\1l NIDI S OHM 

III WIINIOI S ORGANISMS 0*65 
I II AMI MS 0*64 0*79 0%9 

(III AND DKAA3 S3 SI3 M 0924 093* 

I II MS 0736 0*01 
I II II R fill 1 PR I SSI S 0792 
Ml II R 111 Dl KS 09*6 

I II II RS (SI I Al SOPAC M 11 ( Ol I MNS (.KOI PS 

HI I OWl 05*2 006 1 0691 073* 0761 0764 
0771 07*H 0*13 0842 

Ml II RS iHIOI (X ill Al ) 0691 OHM 0915 0952 
1II II RS 11)11 PHI Di 0*73 
I II 11 RS «,RA\ I 1 ) 0952 

Ml 31 K S (Ml MBR AM i 0650 0654 073* 0761 07*9 
Ml MRS (Ml l riMIDIA) 0771 0792 
I II II RS (S AND AND/OR AN I HRA( ITT t 0766 0771 
0777 094* 

Ml II RS (SI OA3 I 07*7 
I II I RADII l T V 0611 
11! IRA II S 066 3 0693 0771 

Ml IRA MON 05*2 0654 0655 066 3 0693 073* 0761 
0766 0769 0770 0771 0779 07H* 0*42 
0*51 0873 0952 0975 
Ml IRAIION (BIOI/K.K Al > 0777 
I IN AN( I 0502 0505 0507 0511 0515 0520 0525 0527 
0528 0529 0530 0533 0534 0535 0536 
0537 0539 0540 0590 0793 0797 0*02 
0*05 0*07 0*10 0*16 0*43 
MNGIKPRINJ AN Al V SIS 065* 0999 
I INI El I LI Ml NT THHMQUIS 0844 
I INI AND 05*7 06*2 
MNS 0995 
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FIRE RESISTANCE, 0*98,0B27 

FIRING, 0884 

FIRST AID, 0704.0712 

FISH (SEE ALSO INDIVIDUAL GROUPS LISTED 

BELOW), 0000. 0602, 0606, 0612, 0614 0638 
0648, 065J. 0670, 0671. 0674, 0675, 0676. 
070L 0717 0750, 0848, 0909, 0958, 0960, 
0965, 0966. 0970. 0977. 0978, 0979, 0983, 
0985, 0989, 0994, 0995, 0996, 0998. 1000 
FISH (UNCLASSIFIED). 0957,0960 
FISH 1 CATFISH FAMILIES), 0848 
FISH (CHANNIFORM FAMILY), 0977, 1009 
FISH ICICHLID). 0969. 0970 
FISH (COD FAMILY). 0909 

FISH (CYPRINID) (MINNOW OR CARP FAMILY >, 0614, 
0677, 0750. 0981,0993, 0995 
FISH (CYPRINID) (MINNOW OR CARP FAMILY) 
(CONTINUED. 0677, 0750 
FISH « YPRINOIXJNTIFORM), 0987, 0995, 0998 
FISH (FLATFISH FAMILIES), 0957, 0985 
FISH (HERRING FAMILY). 0989 
FISH (LIVE BEARER FAMILY). 0994 
FISH IMORMYRID), 0676 
FISH (PIKE FAMILY) 0750 

FISH (SALMONID) (SEE ALSO SALMON, TROI IT). 0606. 
0960, 0989 

FISH (STICKLEBACK FAMILY), 0675 
FISH (SUNFL5H FAMILY). 0965 

FISH FARMING (SEE ALSO AQUACULTURE). 0690, 0750. 

0848 

FISH YIELD. 0614 
FISHERMEN, 0653 

FISHING AND FISHERIES, 0583, 0598 
FISHPONDS. 0614 

FIXATION (SEE ALSO SOLIDIFICATION. 

STABILIZATION l. 0513. 0765. 0813. 0861 
FIXED BED SYSTEMS. 0913 
FLAGELLATES (INTEST INAL), 0767 
FLAGELLATES (SEE ALSO INDIVIDUA1 ALGAL 
GROUPSi. 066 L 0973 
FLAMMABILITY, 0710 
FLANDERS, 0639 
FLOATING, 0574, 0841 
IKK . 0621, 0622. 0769. 0864 0868. 0905 
FL(X)l) CONTROL. 0576, 0616 
FL(X)D FORECASTING, 0560 
FL(X)f) HYDROGRAPHS, 0562 
FL(X)D WARNINGS, 0559 
FKXmPLAINS. 0610, 0619, 0620, 0643 
FLA KIDS AND FLOODING. 0521, 0552. 0553, 0556. 0557. 

0558, 0560, 0562, 0563. 0576, 0580 0613. 

0621 0637, 0643, 0812, 0820, 0834, 0841, 
0847. 0958 

FLORIDA, 0851. 0875, 0893. 0907. 0965, 0983 
FLORIDA BAY 

FLOTATION PROCESSES. 0764, 0903, 0905. 0912. 0914 
0951, 0953 

FLOUR, 0729 

FLOW, 0521, 0533. 0542, 0543, 0545. 0549, 0552, 0555, 0557, 
0562. 0564. 0568, 0570, 0571, 0575. 0576. 
0581, 0585. 0600, 0601. 0604. 0617. 0631. 
0634, 0651.0693. 0696. 0699, 0726 0764. 


0798. 0812.0813.0820,0822,0835.0836. 

0837, 0850, 0862,0863.0868, 0874, 0876, 0945 

FLOW (CONTINUED). 0587, 0916 
FLOW DIAGRAMS, 0947 
FLOW EQUALIZATION, 0903 
FIDW INJECTION ANALYSER, 0731 
FLOW INJECTION ANALYSIS, 0690, 0719,0735. 0759 
FLOW MEASUREMENT (SEE ALSO GAUGES GAUGING. 
METERS, 0696 

FLOW RATES, 0573,0634.0696,0742, 0771, 0813. 0831 
0900,0946 
FLOW THROUGH. 0728 
FLUCTUATIONS. 0600, 0615 0855, 0856 
FLUE-GAS, 0948 
FLUID, 0549, 0555, 0986 
FLUIDIZATION. 0946 

FLUIDIZED BED REACTORS, 0778. 0915, 0946 
FLUIDIZED BEDS, 0855, 0946 
FLUIDIZED-BED REACTORS. 0587 
FLUMES, 0696 

FI A ’ORESCENT E, 0665, 0728. 0744. 0988 

FLUORESCENCE SPECTROSC OPY 0740 

FLUORIDE, 0937 

FLUORIMETRY, 0728. 0993 

FLUORINE, 0940 

I LUORODEOXYl IRIDINF. 0998 

FLUSHING, 0566. 0621, 0811,0833 0836. 0842 

FLUX 0564,0640 0701 

FOAMING. 0864, 0879 

FOAMS. 0864. 0879 

FOCUS, 0508, 0510. 0516 0522,0537 0538 0637, 0747, 0827 
FOETUS. 0978 
FOILS. 0701 

FOOD (SEE Al.SO ANIMAL FOODSTUFFS) 0612, 0701. 

0717 0848, 0901,0970, 0971.0979 0983 
0985. 1000 

FOOD CHAINS (SET ALSO FOOD WEBS), 0513, 0648 

FORECASTING, 0544. 0556. 0575. 0577. 0591, 0592 

FOREIGN. 0525, 0708, 0862 

FOREST CUTTING. 0610 

FORESTRY. 0530 

FORESTRY COMMISSION. 0849 

FORESTS, 0541.0603 0610. 0624 0627, 0772. 0961 

FORMATE. 0791 

FOSSIL, 0596 

FOULING. 0836, 0876 

FOUNDATIONS, 0520. 0584 

FOUNTAIN, 0837 

FRACTURING, 0795 

FRAGMENTATION, 0538, 0830. 0907 

FRANCE. 0528. 0539, 0565, 0766, 0876. 0990 

FRASER RIVER, 0671 

FREEZER. 0659 

FREEZING 0574. 0659. 0663. 0743.0909 
FRESHWATER. 0596, 0608. 0612, 0623, 0661. 0687, 0690 
0721, 0726. 0734. 0809, 0956. 0973, 1000 
FRICTION. 0566 

FRUIT AND VEGET ABLE CROPS, 0668. 0775, 0800, 0889, 
0908.0917 

FRUIT AND VEGETABLE CROPS (CEREALS), 0637. 0646. 
0729, 0733. 0889 

FUELS, 0882 
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K L.viC ACIDS, 0*50. #725. #753. #7*3 
FI ,'NGl, #672, ##64 

Ft SGI (BAS1DIOMYCETES). 0672.0027 
FUNGI tHYPHOMYCETES) 

R NGI (SACCHAROMYCHTACEA). 9941 
R'RANS, #9*4 
FURNACES. «fl>2 


GAMMA RADIATION. 091# 

GARDEN. #000 

G AS. 0555. 0704.0749, 0780. 0022.0853.0854. 0880.0V37. 
0939,0*48 

GAS CHROMATOGRAPHY, 0587. 0644. 0647. 06H3. 0685 

0743. 0746.0749. 0750.0922. 0953. 0986 09*0 
GAS CHROMATOGRAPHY-MASS SPECTROMETRY 
0645. 0683. 0747. 0748. 0791. 0917 0949 
0952.0999 

GAS WASHING, 0937. 0*48 
GASIFICATION. 0898. 0921.0938.0939 

GASTROPODS (SNAILS). 0984. 0996 

GASTROPODS (SNAILS) (PtJLMONATA). 0997 

G A TES 0M*. 0812 

GELS AND GELLING. 0896.0918 

GE NDER. 0987 

GENERATION. 0544. 0546. 0556 0565. 0568. 0678. 0778 
0787. 0794. 0811,0833. 0854. 0880. 0888 
0900. 0930 0987 

GENUS. 0595. 0669 
GE( (ELECTRICAL. 0823 

GEOGRAPHIC INFORMATION SYSTEM. 0521. 0847 
GEOGRAPHICAL INFORMATION SYSTEMS. 0815. 0845 
0*61 

( TOGRAPHY. 0600. 0618. 0625, 0691 0757 0815 0983 

GEOLOGY. 0589, 0726.0820 

GEOMETRY 0548. 0594, 0653. 0873. 0905 

(TOMORPHOLOGY, 0560 

GEOPHYSICS. 0823 

GEORGIA, 0643. 0667 0753. 0978 

GEOSTATISTICS. 06*4 

GEOTECHNICS. 0823 

c GERMANY, 0501 0504 0531.0581 0582 0633. 0693. 0744 
0750 0805. 0826. 0828 
GHANAIAN. 0517 

GILLS, 0680, 0681.0962. 0966. 0969 0*71 0977. 0979 

GLACIATION, 0599. 0600. 0601 0605 

GLACIERS. 0606. 0964 

GLANDS, 0680. 0684 

GLASGOW. 0579 

GLASS. 0685, 0717, 0745 

Gl.01 CESTERSHIRE, 0885 

GLUCOSE PHOSPHATE. 1000 

GLI TAMIC ACID. 0766 

GLUTARALDEHYDE, 0745 

GLYCEROLS, 0700 

GLYCINE. 0766 

GLYCOGEN, 1000 

GOLD 0643 

GOLD MINING. 0618. 0643 

GRADIENTS, 0585. 0601.0605 0624. 0626 0689. 0746 0861 
CRAINS. 0889, 0959 

GRAM NEGATIVE ORGANISMS. 0669 
GRAMPIAN RC. 0787 


GRANULAR. 0673. 0*11 0*48 

GRANULATED ACTIVATED CARBON. #766 

GRAPHIC ARTS. 0513.057*. 0704 0856 

GRASSES (SEE ALSOGRAMINEAE). 0625. 0773. 0888 

GRAVEL. 0874.0*45 

GRAVITY.0555.0S85.0823 0861 

GRAYS. 05S8 

GRAZING. 0598, 0973 

GREASE, 08*4 

GREAT LAKES, 0578. 0645. 080*. 0972 
GREECE. 0592. 05*4.0647, 0805 

GREENHOUSE EFFECT, 0544 
GREENHOUSES. 0773 
GRID, 0666 

GROUND COVER. 0560, 082* 

GROUND MOVEMENTS 0807 
GROUNDWATER (SEE ALSO AQUIFERS). #518. 0529, 
0542 0567. 0574. 0584. 0585. 0587. 0588 
0589 05*4. 0600 0605. 0619. 0627 0667. 
0689, 0690 06*4. 0695 0718. 0756.0762 
0772, 0778. 0784 

GROUNDWATER FLOW. 0543. 0585, 0586.06*4 
GROUNDWATER HEAD. 0567 

C.KC 1WTH. 0529 0576 0623 0660 0685 0686, 0772. 0801, 
0842 0862 0864 0865. 0866 0879 0887 
(1888. 0959 0963 0975. 0976 0980. 0986 
GUAIACOL, 0668 
GUARDIAN. 0808 
GULES 0630 0631.0647 
GUI LIES. 0813 


HABITAT. 0574. 0597 0601 (1607 0839. (1849. 0872. 0958. 

(1*60. 0961 
HAIRS. 0653 0733. 0*78 

HALF LIFE. 0645 (1677. (1681, 0790 (1812 08*0, 0944 

HAEOGCNA TED ORGANIC COM 15)1 NDS. 0741 (1782 

HAIXKUNATION (192(1 

HAI CXiENS, 0682 (1741 

II Al.OM ETHANES. (1767 

HAMULI... 0649 

HAMBURG. 0501 0811 (1823 0830 (1855 
HAMPSHIRE (1649 
HAMPTON, 0589 07*8 
H AR BOH RS. #740. 0823 #960 

HARDNESS. (1513 0617 062* 0639.0740. (177(1 078* 0*63 
HARMONIZATION 0504 
HARVESTING. 0541 (16111 0614 0*0* 

HATCH ABILITY. 0967 0981 (1992 0999 
HAULING. (1613 
HAWESWATEK. 0810 

HAZARD. (1503 050*. 0512. 0513, 0521 (1537, 05** 0589, 
0613 0633 0653 0654.0655. 0656 0688 
077* 080* 0864. 0*86. (18*1.0893. 0972 

HEAD LOSSES. 0*31.0*73 
HEAD SPACE. 0644 

HEADWATER (SEE ALSO TAII WATER *. 0550, 0604. (1726 
HEALTH 050*. 0537. 0593 059*. 0654 06*2. (184*. #876. 
0956 

HEALTH HAZARDS, 0537. 0656 
HEAT. 0542. (1855, 0*80. 0933 
HEAT EXCHANGERS. 0*55 
HEATING, 087* 
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HEAVY METALS, 0508. 0511,0513, 0503, 0411,0621,0634, 
0636 0630, 0639, 0641,0642, 0643,0653. 
0667 0673, 0676. 0679 0600. 0604 0606. 
0607, 0690.0701,0703, 0707. 0700, 0715. 
0716, 0717, 0710, 0720, 0721, 0722, 0723 
0724, 0725,0726. 0727,0729,0730, 0731, 
0732, 0733 0734, 0736,0737. 0752, 0754 
0750, 0760, 0761,0762, 0767, 0760, 0769, 
0773, 0776. 0779, 0707. 0790, 0003 0010, 
0013. 0040, 0054, 0055, 0060. 0070 0003. 
0004. 0097, 0915, 0920, 0935, 0941, 0942 
0943. 0944, 0946, 0947 0940, 0954, 0955, 
0965,0966,0967.0960,0969.0970 0971, 
0972,0973, 0974. 0975. 0976. 0977. 0970. 
0979, 0900. 0901.0903. 0904, 0905 
HENRY'S LAW, 0739. 0706 
HENRY'S LAW CONSTANTS, 0739 
HEPATOPANCREAS, 0601, 0962, 0971 
HHPTACHIjOR EPOXIDE. 0990,0999 
HER MAJESTY'S INSPECTORATE OF POLLUTION, 0503, 
0510.0097 

HERBICIDES. 0645, 0646, 0647 0649,0742 0743, 0747, 
0749, 0752 0701.0790. 0055 0980 0994 

HESSEN. 0612 

HETEROGENEITY. 0925 

HETEROPOLY BLUE 0719 

METER O'ER OPH 1C ORGANISMS. 0667, 0777, 0066 

HEXA 0601 

HEXACHLOROCYOI .OHEXANE.S, 0647 0990.0991 1000 

11 EX A ELI lOKOS IUCIC A( ID. 0937 

HIERARCHY, 0572 

HILLS.0543,0502. 0505 

HINGES. 01136 

HISTORY, 0530, 0557, 0561,0592, 0635. OHIO 0040, 0097 
0904 

HOLDERS. 0730 

HOLIDAY MAKERS, 0067, 0908 

HOLISM. 0504 

HOLLOW FI BRETS). 0650, 0941 
HOMOGENEITY. 0659. 0739. 0709 
HOMOGENIZATION. 0662 
HOPS. 0089 
HORIZONS. 0907 
HORSES. 0717 
HOSPITAL. 0759.0779 
HOST ORGANISMS, 0996 
HOT WATER. 0000 
HOUSING. 0780.0961 
HUDSON. 0852 
HUDSON RIVER. 0956 
HUMAN ACTIVITY. 0619. 0762 

HUMAN BEINGS, 0576, 0607, (>653. 0709. 0717. 0733 0730 
0006, 0009 
HUMBOLDT. 0047.0881 
HUMIC MATTER, 0650. 0753, 0001,0953 
HUMIDITY, 0698 
HURON LAKE. 0645 

HYDRAULICS, 0593, 0691, 0699. 0770,0700. 0020 0022 
0824.0831 0862 0885.0936 
HYDRIDE GENERATION, 0732. 0734 
HYDROBIOLOGY. 0602 
HYDROCARBON, 0740, 0940. 0952,0953 


HYDROCHEMISTRY, 0619 

HYDROCHLORIC ACID. 0702. 0717. 0718,0722.0724,0734, 
07600078 

HYDRODYNAMICS, 0814 
HYDROELECTRIC POWER, 0605, 0850 
HYDROFLUORIC ACID. 0878 
HYDROGEN, 0622, 0632,0749. 0783. 0939, 0967 
HYDROGEN CARBONATE. 0722 
HYDROGEN ION CONCENTRATIONS. 0604, 0618. 0624, 
0634, 0637,0639,0660,0667,0678. 0686, 

0715,0721,0724,0728, 0730, 0745,0746, 

0748. 0752, 0754. 0758, 076L 0763, 0772. 

0775,0781 0782, 0783, 0785,0787. 0789, 

0790, 0793, 0854, 0870, 0879,0889. 0895, 

0896. 0903,0904, 0910, 0912. 0917, 0919. 

0920, 0922, 0924. 0930,0933, 0935,0938, 

0944, 0946. 0949. 0953. 0954. 0963, 0964. 
0967.0980.0981 

HYDROGEN PEROXIDE, 0690, 0710, 0721, 0775, 0779, 

0783. 0784. 0854, 0878, 0917, 0920. 0930, 0949 
HYDROGEN SULPHIDE. 0583,0822, 0854 
HYDROGEOLOGY, 0518, 0543, 0567, 0589, 0595. 0689 
HYDROGRAPHS. 0560. 0570, 0574 
HYDROLOGY. 0541, 0544. 0550, 0551,0567, 0574. 0594 
0610 0618. 0619. 0625. 0627. 0636. 0814 
HYDROLYSIS. 0672. 0707, 0745, 0781.0911 
HYDROPHOBIC TTY, 0917, 0994 
HYDROXIDES, 0760, 0769, 0779 
HYDROXY S-TRIAZINES. 0747 
HYDROXYL 0779, 0783. 0786 
HYDROXYL AMINE HYDROCHLORIDE, 0718 
HYDROXYLA HON. 0791 
HYGIENE. 0780 0886 0914 
HYPERL1MNION, 0581, 0583 
HYPOCHI OR1TE, 0854 
HYPO( m OROUS ACID. 0781 


ICE. 0574 
ICE COVER 
ICE C REAM, 0899 
ICE FORMATION. 0574 
ILL DE FRANCE, 0780 

IMAGERY (SEE ALSO SATELLITE IMAGERY). 0571. 0740. 
0809 

IMIDAZOLE, 0667 
IMMERSION. 0652 
IMMISCIBLE, 0940 

IMMOBILIZATION. 0660, 0724, 0745, 0813, 08%. 0918 

IMMUNOFLUORESCENCE TECHNIQUES, 0879 

IMMUNOLOGY. 0654 

IMPACTION, 0605 

IMPELLERS. 0581 

IMPERMEABILITY, 0571. 0588 

IMPLEMENTABLE, 0824 

IMPOUNDING. 0567. 0613. 0801 

IN LINE, 0728, 0763 

IN VITRO. 0668, 0670.0685 

IN ACTIVATION, 0752, 0917 

INCANDESCENCE. 0698 

INCINERATION, 0710. 0760. 0884 

INCLINATION. 0825 

INCUBATION. 0622, 0665, 0682. 0745. 0775, 0927, 0938, 0992 
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INDEX. 05*2.0577,0507. 000* 

INDIA. 0*74.0755,000* 

INDIGENOUS, 0*00,0801 
INDIUM, 071*, 0054 

INDUSTRIAL WASTE WATERS, 0503,0508. 0530 0670 
074*. 0775.0784.0858. 08*7. 0071. 0901. 

0002.0003, 0004,0005. 0010. 0911.0923 
0039, 0042. 0947 

industrial wastes, 0001 

INDUSTRIES. 0507, 0510, 0512,0514, 0528, 0531, 0534. 

0*12, 0*32. 0641. 0*53,0*70. 0746, 077V. 

0802. 0817,0827, 08*0, 08*6. 0867, 0901 
0003, 0023, 0934, 0050, 0956 
INERT. 0721,0754 
INFESTATION, 0*29 

INFILTRATION, 0554, 0586,0588, 0838, 0844 
INFILTRATION BASINS, 0837 
INFLATION, 0528,0832 

jNR CENTS, 0550, 0*23,0*30, 0*34, 0636, 0856 08*0. 08*5 
0874. 0934.0941.0952 

INFRARED RADIATION, 0571, 0698, 0724. 0740 0853 
INGESTION. 070*. 0982. 0986 
INHALATION, 0702. 0706 
I MI cTION, 0583. 0700. 0702. 0728. 0759 078* 
iSil RY, 06*5, 0708 
!N| AND AREAS, 0*08. 0*51 
INNOVATIONS, 0522. 0524, 0785, 0840. 0H84 
INORGANIC « (SEE ALSO WITHOUT THIS PRELIM, 0587 
0617, 0*20, 0*22, 0*30. 0*42 0*67 0734. 

0758, 0783, 0943 
INSECT, 0*00, 0*03, 0613, 0697 
INsK TIVORES, 0978 

INSKTS (DIPTERA) (SA INDIVIDUAL GROUPS 
BELOW. 0605 

INSKTS i DIPTERA) K’HIRONOMIDAEL 0600 0*05 0*06. 
0639. 0678 0997 

INSKTS (DIPTERAi (SIMULIIDAl \ 0605 

INSECTS (EPI(EMEROPTF.RA), 0*03. 0*05, 0618 0999 

INSEC TS i PLECOPTERA), 0*05 

IN SI CTS (TR1CHOPTERA), 0*03. 0605 

INSPECTION CHAMBERS. 0810. 0831 

INSTIGATION 

INS IRUMENT ATI ON 0512. 0570, 0*93. 0698 
INS! LATION, 0880 
INSURANCE. 0824 
IN I AKES, 0*05. 0*56, 0985 
INTI R( EPHON, 0552 
INTERCEPTORS, 0588, 0811. 0813, 0820 
INTERFACES, 0502, 0621,0815. 0853 0930 
IN INFERENCES 0715.0716.0717.0724 0727 0729.0733 
0736, 0738. 074* 0760. 0789. 0867. 0954 
IN n R M ITThNCY , 0*05. 0794 

INTERNATIONAL ATOMIC ENERGY AGENC Y 0717 0729 

IN I'LRN ATIONAL COMPUTERS LTD. 0587 

IVITRSTICES. 0770 

INTERSTITIAL WATERS. 0*21.0*42 

IMT RVIEWING. 0*52 

INTESTINAL PROTOZOA. 0*54. 0767 

IN\ ERCANNIE. 0787 

IODINE. 0759 

ION EXCHANGE, 0*40, 06*0, 0722. 0728, 0734. 0736, 0776 
0777. 0788, 0793. 0955 


ION EXCHANGE MATERIALS, 0722,0734,07*0, 0947 
IONS. 0617 0618.0677 0*8* 0*87,0712. 0724,0731,0733, 
0737 0751 0754. 0779 0788. 0789 09IS. 

0920,0954 09*3 09*7,0970 

IOWA. 0847 
IK 0510 
IRELAND, 0635 
IRCjAKOL 105!. 0*49 
IRISH SEA. 0755 

IKON 0583 0611.0634 063*. 0*84 0*90. 0701,0707, 0708. 

0720 0730.07*0 07*9, 0785, 0790, 0802 
0803. 0810,0821 0825.0854 0920. 0942. 

0943, 094* 0954 0955 

IRON ANT) STEEL INDUSTRY (SEE ALSO Bl AS1 
n IRNACT). 0733, 0792, 0993 
IRON CHLORIDES, 0707 07*8, 0769, 08*9, 0895 0935. 

0936 0948 0932 0955 

IRON ORE 

IRON OXIDES AND HYDROXIDES 
IRON REMOVAL. 0942 
IRON SUI PH A EES, 07*4 0903.0904 0955 
IRRIC tATlON {SEE ALSO 1 AND TREATMENT). 0*4*. 0843 
0844 0845 0846, 0851.0859. 0872 
IRRIGATION WA HR. 0*4*. 0842, 0851 
ISL 0731 

ISLANDS, 0*18. 0757, 0821 
ISOMERS 0744.0791,0919.0994 
ISOPROPM AKOIIOI 0930 
ISOTHERMS, 0922. 0954 
ISOTOPES 0677 0718.0756.0762.0984 
ISRAFi 0762 
ITAI Y. 054* 

ITT. 0796 

JAC KING 0829 0833.0840 
JAPAN 0674.0718 0732 
JAR TESTS, 0769 0926 093* 

JIiRSI Y.065I 
JI T S, 056* 

JOHNSTONE 0*44 

JOINTS 0557 0825 0833 0903 0997 

Jl NCTION 0832 

KAI MAN FILTERS 0591 
KARl I JAN. 0991 
KENT 0*49 0800 
kl \> A. 0520 
KERB 0813 
KI TONES, 0730 
KIYS 0537 0827,0905 
KIDNEYS. 0717, 0848,0977,0979. 0982 
MNl n< S 06*7 0*77 0*81,0725, 0745. 078*. 0791 08*4, 
0890.0902 0913,0916.0939 0944,0988 

MTS. 0944 

KI ARGES TER F.NV IRONMENT AL ENGINEERING LTD, 

0885 

KI WAIT 0740,0854 

LABELLING 0678.0679.0*81.0973 
LABILITY, 0725 0728 
LABORATORY STUDIES. 0697, 0761 
I ABOUR.0521 0538 
LACTATION 1000 
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LA (TIC ACID. 0915 
LAG. 0577,057# 

LAGOONING, 0623. 0040, 0933 
LAGOONS (ARkOBID. 0051 
LAGOONS (SLUDGE), 0767 
I ,A(XX)NS ( S I OR AGE), 0013. 0037 

LAKES, 0570, 0579. 0581, 0619. 0620. 0621.0622, 0631, 0635, 
0641.0642 0644, 0645. 0602. 0799. 0035. 

0956. 0965, 0973 

laminar, 0862 

LAMPS, 0716 

LAND, 0500. 0510 0515, 0579. 0598. 0603, 0607, 0608, 0624 
0630, 0637, 0656, 0772 0847 0887. 0889 
0892, 0961,0991 

LAND (GRASS AND PASTURE), 0603 
LAND BASED, 084(1 
LAND DISPOSAL. 0773, 0887 
I AND l JSL, 0603. 0607 0611 0624, 0845 0958 0961 
LANDFILLS (SLL ALSO WASTL DISPOSAI , SITES), 0667, 
0790,0888 0895 
LANDOWNLRS, 0529 
LANDSCAPING. 0613. 0837 0838, 0872 
I ,AN( )MI HR EQUATION. 0776, 0954 
LAPLAND. 0964 

LARVAL (Sin; ALSO INDIVIDUAL TYPES). 0639. 0678. 
0842, 0974, 0976. 0981 0999 

LASER, 0809 
LATENCY , 0537 
LATERALS, 0583. 0833 
LATTICES, 0555 
I AlINDRV, 0860 

LAW (SLL ALSO LEGISLATION), 0501, 0510. 0511. 0512 
0515, 0518 0524 0528 0529 0530 0555 
0692. 0793, OKI 1 0873 0892 0897, 0947 
LAYING, 0538. 0800, 0839, 0840, 0945 
LLACMATL. 0628. 0754 0758, 0790 0895 
1 .LATHING, 0628, 0637, 0685, 0754, 0844. 0875 0891, 0907 
LEAD NITRATE, 0511 
LI-AD OXIDE. 0954 

LLAK DETECTION (SLL ALSO WASTE DETECTION), 

0804. 0806 0807 0810, 0826 

LEAKAGE. 0501,0588, 0756, 0804, 0806, 0807. 0808 0810 
0824. 0826, 0828 

I LAKAGL CONTROL,. 0805, 0807. 0808 
LI'AST SOI ARES PROCLDl ! RL, 0591 
I I A rill K INDUSTRY ( SEE ALSO I ANNI RIFS), 0935 
I LAVES (OF PLANTS). 0544 0578. 0737 
I.FGISl ATI ON (SLL ALSO LAW), 0530 
LEGISLATION (PTC ), 0503, 0777 
LLGISI A VION (ON HATHING ARI AS). 0651 
LEGISLATION (ON DRINKING WATER). 0505. 0593 0785 
LEGISLATION (ON ENVIRONMENT). 0510 
l FGISLATION (ON INDUS TRY AND TRADE). 0503. 05<V4 
0512, 0523, 0529. 0579 0744 
LEGISLATION (ON POLLUTION), 0505 0506 0507 
LEGISLATION (ON WATER RESOURCES). 0510 
t LGISLATION (ON WATER SUPI1 IPS). 0506 
LEGS , 0820 
LENSES 0832 

I.FTHAL LIMITS (SIT ALSO MORTAl ITY. TOXICITY). 

0665, 0680. 0970 0971. 0978. 1000 
LEVELLING. 0547 


LEVENMOl/TH, 0892 
LICENCES AND LICENSING, 0871 
LICHENS, 0964 

LIFE STAGES (SEE ALSO EGGS, LARVAE). 0639, 0652, 
0956. 0960. 0963,0970.0972. 0974,0981. 
0983,0989.0999 
LIGANDS, 0730. 0754, 0943 
LIGHT. 0782 
LIGHT WATER, 0566 
LI G NOC ELL U LOSE, 0928 
LIKELIHOOD, 0529, 0584, 0652 
LIMASSOL. 0903 
LIMBS. 0976 

LIME, 0600 0711 0712. 0714, 0773 0774, 0903, 0935. 0936. 

0948 0951,0955 
LIME TREATMENT. 0773, 0787 
LIMITS (SEE AUSO MAXIMAL PERMISSIBLE 

CONCENTRATION, 0508, 0511, 0594, 0613, 
0618. 0641,0664. 0715, 0724. 0729, 0736 
0746 0868. 0902. 0912, 0944, 0956 
LIMNOLOGY, 0614, 0635 
LIMOGES. 0856 

LINING 0800. 0801, 0818, 0821. 0829. 0830 
LINING MATERIAL. 0821 
LINURON, 0742 
LIPIDS, 0682, 0962. 0971 0999 

LIQUIDS. 0564 0703. 0704, 0719, 0739, 0741. 0742. 0755. 

0869. 0874, 0876. 0928. 0932 0948. 0990 
LIQUOR. 0855. 0879, 0947 
LITHIUM. 0722 
LITHIUM CHLORIDE, 0636 
LITHOLCXiY. 0964 

LITHOSPHERE (SLL ALSO SOIL). 0564 
I IVER. 0673, 0848 0969. 0977. 0978. 0979. 0982, 0983 0987 
0992 0993. 0996 1000 

l IVLSTOCk (S1L ALSO INDIVIDUAL ANIMALS), 0598. 
0996 

LOADING, 0513, 0526 0539 0586. 0611,0619 0623. 0660 
0724. 0772. 0773. 0802. 0812. 0823 0854, 
0856, 0860. 0862. 0863 0867 0874, 0900 
0901. 0904, 0908. 0909. 0911 0912. 0913, 
0920 0921,0934. 0938 0939. 0952 0999 
I (KiARITHM 0757,0873.0917 
LOGGING, 0610,0754 0994 
I (RUSTICS. 0524 
I ONDON . 0798 
LONG ISLAND SOUND, 0957 
I OS ANGELES COl NTY. CAUL . 0655 
I Ol 'LSIANA, 0605 

LOW COST, 0506. 0571. 0690. 0697. 0816 
LOW WATER. 0509 
LOWER SAXONY. 0530 
LOWLAND. 0635 

LUBRICANTS (SEE ALSO CUTTING FLUIDS), 0952 

LUBRICATION 

LUGANO, 0631 

LUGANO LAKE 

l UMPS. 0556. 0565 

LYSIS. 0663.0861 

i Y SO SOMES 0968 


MACHINERY. 0792. 0799. 0820. 0830 
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MACROPHYTES. 0602.0620 
MACROREHCULAR. 0*34 
MACROSCOPIC. 0S55 
MAGDEBURG. 0025 

MAGNESIUM. 0621.0624.0632.0640.0650,0701. 0708. 

0717.0720.0722, 0788. 0943.0967. 0981 
MAGNESIUM AMMONIUM PHOSPHATE. 0870 
MAGNESIUM OXIDE 
MAGNETISM, 0823.0939,0955 

MAINTENANCE. 0511.0572.0583. 0587.0609, 0617. 0634. 

0660, 0688.0816.0826, 0846.0880.0904. 0907 
MAKE-UP WATER, 0794 
MALATE. 1000 
MALFUNCTION, 0904 
MAIDND1ALDEHYDE. 0971 

MANAGEMENT. 0502.0509. 0518. 0520.0521. 0523.0524. 

0526. 0535. 0565. 0572. 0580. 0598. 0616. 

0618. 0625. 0651. 0767. 0780. 0810. 0815. 

0838. 0843. 0847. 0872. 0887. 0897.0901.0906 
MANAUS, 0573 
MANCHESTER. 0579 
MANDATE. 0780 

MANGANESE. 0583. 0621.0634. 0636. 0684. 0690. 0716. 

0720 0761.0767. 0768. 0773, 0790, 0935. 0943 
M ANGANESE OXYHYDROXIDE. 0761 
MANIFOLDS, 0719 
MANITOBA. 0575 
MANTLE. 0681. 0962 

MANl 'EACTURE. 0688, 0705. 0706. 0708. 0897, 0900 
M ANURE. 0898. 0906, 0907. 0945 

MANURE DISPOSAL. 0906 

M APS AND MAPPING, 0521.0562, 0625,0694. 0740 0815, 
0824. 0870. 0961 

MARGINS. 0532. 0557. 0959. 0964 

MARINAS, 0649 
MARINE ALGAE, 0986 
MARINE DEPOSITS. 0669 

MARINE ENVIRONMENT (SEE ALSO SEA WATER), 0513. 

0674. 0679. 0684, 0690. 0713, 0729. 0755. 

0892, 0893, 0957 

MARINE FISH 

MARINE ORGANISMS. 0985 
MARKETING, 0507. 0526. 0529. 0872 0887 
MARNE 0766 

MARSHES. 0596.0608.0620, 0621.0622, 0872 
MARYLAND, 0596 
MASONRY, 0823, 0829 

MASS. 0640. 0644. 0650. 0738, 0754. 0879. 0894. 0967. 0989 
MASS BALANCE. 0508. 0754 

MATHEMATICAL. ANALYSIS, 0549,0557, 0685. 0786 
MATRIX. 0590. 0721. 0722. 0724, 0729. 0741.0744. 088.3, 
0884.0906 

mats. 0610 

MAXIMAL PERMISSIBLE CONCENTRATIONS, 0785 
MDA.0971 

MEASURES, 0559. 0576, 0592.0613, 0619.0672. 0686. 070.3. 

0712,0811.0817. 0828. 0839 0951.0972 
MECHANICAL.. 0736, 0796, 0825.0827 
MECHANISM. 0543,0545.0585. 0594. 0621, 0622. 0751. 
0769. 0785. 0939 

MEDIA, 0508.0665. ©677. 0758, 0760, 0*16. 0861. 0873. 

0899.0927,0928.0942.0980 


MEDICINE. 0520. 0759,0954 
MEDIA AY. 0800 

MELT WATERS, 0542. 0543.0552.0582.0600.0605 
MELTING. 0713 

MEMBRANE PROCESSES. 0950 
MEMBRANES. 0663, 0665 0719.0731. 0745. 0788, 0793, 
0794.0862.0871.0918.09.33 0950 
MERCAPTOBENZOTHI AZOLE, 0746 
1M FR C A PTOB EN70TH1A /DUE 0746 
MERC! R Y. 0638.0643.0653. 0673. 0703. 0708,0736. 0737, 
0752.0860. 0878.0897.0948.0954.0969. 
0972. 0978 0979. 0980. 0983. 0985 
MERC URY (ORGANIC) 0653.0980 
MERCURY ACETATE 
MERCURY Clll ORIDE. 0737 0980 
MERCURY NITRATE, 0737 
MIRCURY OXIDES. 0980 
MERCURY SULPHATE, 07.77 
MERY SUR OISE. 0766 
MESII. 0862 

MFROCOSM, 0675, 0973 
MESOPHILIU, 0879 

METABOLIC PROW XT'S, 0648. 0671.0678. 0747. 0999 
METABOLISM. 0622. 0674. 0778. 0784, 0861 0865. 0891. 
0962 1000 

METAl INDUSTRY, 0901 0947 
MFTALLOrHIONEIN, 0680 
MI-TALI t'RGY.0825 

METALS 0508.0513.0596 0607, 06.75, 0636. 06.37.0638. 

0639, 0650. 0656. 0680. 0684, 0685, 0687. 
0690 070.7. 0706, 0720. 0721. 0722, 0724. 
0715, 0726, 0736. 0754. 0772. 0776. 0790. 
0848. 0878. 0891. 0901.0941. 0943, 0944. 
0945. 0947.0954,0966 0967, 0968. 0970 
METAMORPHOSED. 0974 
METAZACHI.OR. 0749 
METEOROLOGY, 0531. 0556 
METERING (SEE ALSO METERS), 0536, 0807 
ME I ERS. 0763, 0817 

MFTHANF (SIT. ALSO DIGESTER GAS. SI.UIXiE GAS), 

0621. 0722, 0853. 0898 0921. 0939 
M1THANE PRODIKTION, 0879. 0910 
METHANOL. 0738.0742.0743. 0855 
METHODS, 0501. 0507, 0513, 0322, 0527. 0533.0537, 0544, 
0556. 0557,0558.0559. 0560, 0571.0572. 
0573. 0575. 0578. 0581.0583. 0584. 0591. 
0633. 0640. 0651.0654.0656. 0658. 0659. 
0662. 0683.0686.0693.0700.0701,0702. 
0703, 0704. 0705. 0706.0707, 0708.0709, 
0710, 0713. 0715. 0716, 0717, 0718, 0719. 
0721.0722. 0725. 0727, 0728, 0729, 0730, 
0732. 0733,0735.0737, 0738.0739, 0740. 
0744, 0746.0747. 0749. 0751. 0753.0761. 
0779, 0780,0785.0788.0793.0804. 0806. 
0810. 0813,0814. 0818.0822. 0823.0826. 
0828. 0829.0830.0833.0838.0841.0844. 
0869, 0878, 0893. 0897, 0913, 0914, 0915. 
0921,0944, 0946, 0954. 0957. 0959, 0998 
METHOXYDICHIXJROBENZOIC ACID. 0646 
METHYL SI ILPHATE. 0789 
METHYLATION. 0747, 0748.0789 
MinUYLENE, 0999 
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METHYLENE CHI OR IDE, 0738, 0790. «W2. 0953 

METOLACHIZYR* 0645. 0647 

MHTRIBUZIN 

MEHROPOLIS. 0889 

MEXICO, 0630 

MEXICO, GULF OF, 0597 

MICHIGAN, 0645, 0972 

MICHIGAN LAKE, 0909 

MICRO ORGANISMS, 0631.0644, 0651. 0660, 0667. 0669. 

0064, 0076, 0091 0911,0913, 0916 
MICROBIOLOGY, 0659,0666 
MICROPHONES, 0004 
MICROPOLLUTANTS. 0786 
MICKOSOMHS,0672 
MICROWAVE OVENS, 0727, 0878 
MICROWAVES 
MIDDLE EAST, 0519 
MIDWEST, 0550, 0551,0632 

MIGRATIONS, 0561, 0589, 0594, 0637, 0643, 0772, 0960 

MILK PRODUCES, 0659, 0729. 0898 

MILLS, 0713, 0792 

MILTON. 0559 

MILWAUKEE WIS .0654 

MIMICRY, 0856 

MINERAL ACIDS, 0721 

MINERAL WATER. 0722 

MINERALIZATION (SEE AI SO BIODEGRADATION). 

0621.0622 0667.0791 
MINERALS. 0612. 0701 0907 

MINES AND MINING, 0506, 0618, 0642, 0643, 0758, 0817 
0945 

MINING WASTE WATERS, 0634, 0636, 0946 
MINISTRY 0501.0828, 0832 
MISSION. 0798 
MISSISSIPPI, 0550 

MIXED LIQUOR. 0856. 0864. 0868, 0934 
MIXING, 0568, 0574 0581 0610, 0645. 0667. 07(H). 0717, 
0769 0774 0817 0883 0896 0898 0934 
0937, 0997 

MM A A 0732 

MODELLING (-GENERAL ), 0508. 0524 0541, 0542. 0543. 

0544, 0545. 0546 0548. 0549. 0550. 0551 
0553. 0554, 0555, 0556, 0557,0560. 0562, 

0564, 0565. 0566. 0567. 0568 0571. 0575. 

0578. 0580. 0586. 0590. 0591.0592, 0593 
0594. 0595, 0601, 0616, 0625, 0635, 0636 
0656, 0667. 0675 0678, 0685. 0689. 0699 
0728,0760,0776,0778, 0780 0783,0786, 

0797.0814, 0815, 0822. OHM. 0843 0844. 
0846.0847, 0850, 0853 0856. 0873 0893. 

0906, 0916,0917,0921.0932,0938 0955 0997 
MODELLING ( SPECIFIC NAMFS-I), 0592, 0982 
MODELLING ( SPECIFIC NAMES II). 0557 0594 
MODELLING (HYDROUXTICAL). 0562, 0847 
MODELLING (HYDROLOGICAL) (CONTINUED). 0562 
MODELLING I KINETIC), 0675. 0678, 0783. 0916. 0921 
MODELLING (MULTIVARIATE). 0602 
MODELLING (STOCHASTIC). 0656. 0893 
MODELLING (WATER QUALITY), 0593 
MODULES. 0933 
MOISTURE. 0564, 0608 
MOLAR CONCENTRATION. 0715, 0917 


MOLECULAR WEIGHT. 0753,0865, 0928,0953,0993 
MOLECULES, 0650. 0707,0730,0769, 0865.0876, 0919,0994 
MOLINATE, 0647, 0743 
MOLLUSCS (CEPHALOPODA). 0957 
MOLLUSCS (SEE ALSO BIVALVES, GASTROPODS), 0653, 
0670 0985 
MOMENTUM, 0568 
MON ACO, 0717 

MONITORING. 0502, 0514, 0521,0567,0584,0587,0589, 
0593, 0612, 0623,0624,0654, 0657.0683, 

0690. 0691. 0692. 0694,0695.0701.0723, 

0726, 0731.0740, 0744, 0757. 0763, 0767, 

0772. 0856. 0857, 0863. 0874. 0898. 0904. 

0914, 0945, 0973,0978 0986,0998 
MONITORS, 0612, 0654, 0690, 0755, 0941 
MONOMERS, 0611, 0728 
MONSOONAL, 0569 
MONSOONS 
MONTE CARLO, 0595 
MONTERREY, 0859 
MOORLANDS, 0840, 0855 
MORPHOLOGY 0601 0631.0961 
MOSSES AND LIVERWORTS, 0600, 0602. 0855 
MOTHER, 0999 
MOTILITY, 0602 
MOTORS. 0594. 0688 

MOl NT AI NS, 0542, 0543. 0547, 0552. 0560 
MOUNTING. 0738 
MOVABLE, 0568 
MUCUS. 0678 

MUlTlVARIATE TECHNIQUES, 0632 
MUNIC1PAI AITHORITY, 0883 
MDSCl E 0638, 0848, 0969 0977. 0978, 0979. 0989 
Mi TAGE NICETY . 0738. 0748. 0987 


NAI ION. 0719. 0736 
NASCENT, 0779 

NAT IONAL RIVERS AI THORITY, 0503. 0510, 0535 

NATURE CONSERVATION. 0613 

NAVIGATION, 0825 

NEEDLES, 0772 

NEODYMIUM. 0729 

NEPAL. 0599. 0602. 0603 0850 

NEPTUNIUM, 0755 

NERNST POTENTIAL, 0731 

NESTING. 0558. 0972 

NETHERLANDS, 0880 

NETWORK, 0553, 0867 

NETWORK ANALYSIS, 0797 

NEUTRALIZATION, 0647, 0714. 0722. 0758. 0761. 0780, 
0889. 0922 0946 0953 
NEW JERSEY 0624 
NEW YORK. 0629. 0799 
NEW YORK CITY. 0852 
NEW ZEALAND, 0577 0599. 0618 
NICARAGUA. 0641 

NICKEL. 0723. 0724. 0860. 0878. 0965. 0966 
NIGHT, 0804.0806 
NILE RIVER. 0573.0846 

NITRATE, 0610. 0619, 0620 0622.0626, 0627. 0628.0632, 
0690. 0694, 0717,0737,0772, 0777, 0855. 
0900 0948. 0967 
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MTRIC ACID, 068*. 0723. 0724.0726 0727 0735 0760 

0878. 0919 

NITRIC OXIDE. 8853 

NITRIFICATION. 0631.0777 0853 0855 0858 08*5 0864 
08*7.0870. 0874 08% 0000 0004 0954 
NITRIFYING ORGANISMS. 08% 

MTRILOTRIACETATE. 0725 0945 
NITRITE. 0511 0628. 0690 0778 0938 
NITROBENZENE., 0791 0919 

NITROGEN. 0530.0582. 0611 0617.0620 0623 0624 0627 
0631.0646.0667 0689.0782 0851 0869 
0887 0888 0889 0895 0900 0903 09(14 
0909 0914 0935 0952 
NITROGEN (ORGANIC) 0622 0791 
NITROGEN OXIDES 0853 
Nl TROPHENOLS, 0919 0925 
NODES. 0808 
NOISE 0804 
NOMOGRAPHS. 0740 
NON NLAME:NT0( S U864 
NONACHI OR 0999 
NONIONIC COMPOl NDS 0936 
NORMALIZATION 0682 
NOR HI CAROLINA 0609 0626 
NORTH RHINl WESTPHALIA 0694 0811 
NORTH WESTWA1I R Al 1HORIIS 0509 0802 OHIO 
0841 

NORTHUMBRIAN WAIT R AC11IORII 'l 0509 
NOR1HW1 STT1 RRITORI! S CANADA 0642 
NOSI 0605 
NR 0995 

M ( 1 1 AR MAGNETIC Rl SONANC T 0917 
Mil UR IT if L 0755 
M ( I II S 0757 0759 0998 
Nl IKK NT ( ONTROI 0660 

M IRII MS 058 1 05% 0604 0607 0618 0620 0621 0622 
0623 0631 0646 0660 18.67 0778 0812 
0904 0910 0927 0973 0986 0999 


(>111 ) 0555 

i >HNO| I SC I NC I 0945 

•HI! I'M ION 0515 0725 0816 0960 

<H I \DI CVI 0738 

DO SNT 0644 

oi tanolwatlr pariilion col me iinis omik 

Of I I INI 0735. 0951 
on SI I L 0793 
OI n NC [ S 0507 
OHIO 0820 

OH IMINLRAI ) (S/A l L BRIC AMS I'l 1 KOI I l M 
f L I LX) 0698 0740 

Oil POLI ITION (SEE ALSO Oil Si'll I S, 0523 0740 
Oil REMOVAI 0909 

Oil SPILLS (SEE ALSO OIL POL I l (ION, 0966 
011 1 0950 
OISE 0766 

OLIVI MILL WASH V. An R 0908 
OMAN 0519 
OMNIVORES 0978 
ON STREAM 0813 0880 
ONLINE 0591 0693.0735 
ONTARIO CANADA 0645 


OOO II S 0654 
< JIM U M 0700 

OITIMI/MION 0560 0586 0590 0614 0717 0721 0724 
0733 0737 0742 0747 8751 (*757 0769 
0774 0784 0798 (1812 0843 0855 (1871 
0895 0906 0910 0922 0928 0939 0944 0954 

DR M CH08 
ORC M \RDs 07.17 

OKDI K iBIOl (M.K \l 0536 0610 0622 0610 0636 0661 
18.81 0777 0783 IPK* 0791 0829 (1842 
0879 0912 0917 0921 0929 0940 0955 
0966 0977 0980 0994 

OKI)! R iM Mill M MU Al ( 059 1 0675 0890 
URDI RIV, 0560 
OKU,ON 0960 

DKG INK 0528 0630 0635 0644 0660 0667 0682 0695 
07.14 0741 0754 0774 0783 0784 0786 

U801 0862 0875 0911 0914 0914 0914 

ORGWK ( \RHON 0587 0596 0611 0618 0621 0644 
0650 0746 0785 0967 
OKi \N|< ( \K|1()N ID! \1 i ()7-»7 0911 
DKC.WK (OMIIII NDS 0508 (8.87 0695 0705 0710 

0716 0717 0718 0719 0760 0769 0781 

0781. 0787 0790 0880 0885 0902 0912 

0949 0952 095.1 

ORG \NU I D\DIN< 0856 0921 
DRC.ANU Mil'll R 058J (8.21 <8.22 (8.47 0710 0721 
0718 075.1 0764 0H5(, 0869 0874 0880 
0884 0889 0900 0911 

DRIUNISMS 18.12 (8.48 (8.64 (8.HC. (8.87 (8.99 0707 
()77g 0801 08(4. 0986 0999 
OKI, INS (8.76 0848 0974 0498 
DR I IN! (D 0965 

OK 11 ID (S! | \| SO VMI HO! I l-RI I IV 0769 

OR IHOGOWI IIS (1721 

OKIHOl’illHlI DIM Dl HID! 0760 

l>S< II I A MON i Si I M Mil’ll SMK.N 0577 

DI 11 V S 0978 

Dl I HR! \KS 0654 

Dt II MIS 0812 0840 0841 0892 0891 0894 

Dl 11 M I S (SI \i 0840 0859 0891 

D! || | (IV, 0550 057N 0585 18.11 

Dl III IS 0614 (8.91 0777 0817 09*11 

Dl II II RS 0591 18,19 0857 

Dv 11 0829 

DM R ( ,K \/|\( 0548 

Hill'll OWING 05(8. (8,11 0767 0814 0814 
(is I Rl MTINi, 0821 
D\ M MIS 0**54 

OMDMION 0687 0705 07|5 0711 0741 0745 07(4) 0764 
0781 0781 0784 0786 0854 0880 1)841 
0920 0924 0925 09 01 0415 0918 0941 
0944 0971 1000 

OX1DAIION Rl Dl l IIDN I'D 11 MIMS (8,17 (8.-14 0779 
0944 

DMDI S 0455 0475 0480 
OXIDIZING \(.l MS 0781 0784 
OXMHIDRDAM 04**4 

01)1,1 N 0574 0581 0581 0608 0622 0623 (8.29 (884) 
(8,98 0716 11741 0751 0779 0855 0862 
0880 0481 
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OXYGEN (DISSOLVED), 0581. 0597, 0614, 0629, 0731, 0053, 
0957 

OXYGEN DEFICIENCY, 0751 

OXYGEN DEMAND (BIOCHEMICAL), 0610,0614. 0631, 

0074, 0095, 0902, 0903, 0900,0909. 0912. 0934 
OXYGEN DEMAND (CHEMICAL), 0065, 0095. 0900. 0915, 
0916. 0926, 0942 
OXYGEN SATURATION, 0957 
OXYGEN TRANSFER, 0501 
OXYGEN UPTAKE, 0503. 0977 
OXYGENATION (SEE ALSO AERATION. 

KFTOXYGENATION), 0503, 0922 
OZONATION. 0764, 0766, 0777, 0705, 0706, 0707. 0061, 

0924. 0932, 0940. 0949 
OZONATION PLANTS, 0924, 0940 
OZONE. 0654, 0779, 0704, 0705. 0706, 0707, 0053, 0924, 

0932.0940,0949 


PA, 0510 

PACIFIC, 0547, 0550, 0674 
PACKAGE. 0521, 0579, 0605, 0805 
PACKERS, 0032 

PACKING (SEE ALSO CONTACT MEDIA, I'll TER 
MEDIA), 0720, 0730, 0033. 0061 
PAINT. 0650. 0663. 0671 
PALAEOGRAPHY, 0750 
PAIjO ALI O, 0060 

PAPER FACTORIES WASTE WATERS. 0920 

PARA-CHLOROPHENOL, 0920 

PARAOXON, 0745 

PARASITES. 0602 

PARATHION, 0706 

PARENTS, 0590, 0970, 0999 

PARIS, 0766 

PARKS, 0504, 0606, 0613, 0902 
PARLIAMENT, 0579 

PART1CL.ES. 0621,0635, 0636, 0642, 0673, 0609. 0693, 0707, 
0737, 0730. 0754. 0761.0042. 0058, 0068, 

0073. 0094, 0946, 0955 
PARTIES 0007 

PARTITIONING. 0500, 0636. 0642 
PATENTS, 0029 

PATHWAYS, 0560. 0574, 0509, 0610. 0622, 0637. 0656. 0698, 
0781. 0796. 0890. 0973, 0996 
PATUXENT, 0596 
PAVED AREAS. 0813, 0030 
PAVLOVA, 0906 
PAYMENT, 0533, 0534 

PB. 0511, 0635, 0630, 0639, 0641. 0721, 0723. 0724, 0725, 

0726, 0727, 0736. 0761, 0707, 0010. 0860. 

0954. 0965. 0966, 0967. 0969. 0901. 0982, 0904 

PCE, 0790 

PE. 0631,0056. 0074. 0076 
PEAK FLOW. 0552 
PEAT. 0610, 0621.0622, 0707, 0075 
PELUTS. 0096. 0902 
PENALTIES, 0529, 0016 
PENINSULA. 0972 
PENNSYLVANIA, 0559, 0967 
PEPTIDES. 0702 
PERCHLOROETHYLENE, 0790 
PERCOLATION. 0074. 0945 


PERENNIAL, ( 

PERFORATIONS, 0074 
PERIOD OF CONCENTRATION, 0559 
PERIPHYTON, 0618 
PERMAFROST. 0574 

PERMEATION. 0571,0700, 0062, 0074, 0933 
PERSIAN GULF, 0966 

PERSISTENCE. 0654, 0862. 0066, 0974. 0994 
PERSONNEL, 0503, 0508,0516, 0522, 0523,0525.0700, 
0793, 0057 
PERYLENE, 0993 

PESTICIDES (SEE ALSO BACTERICIDES, 

WEEDKILLERS), 0511, 0502, 0594,0609, 
0646, 0647. 0640. 0675. 0695, 0742, 0743, 
0745. 0750. 0751.0701, 0706. 0990, 0991, 
0996. 0999, 1000 

PESTICIDES (ORGANOCHLORINE), 0647, 0648, 0991 
PESTICIDES (ORGANONITROGEN), 0745 
PESTICIDES (ORGANOPHOSPHORUS), 0675 
PETROCHEMICAL (S), 0900, 0951 
PHAGOCYTES, 0673 
PHASING. 0506. 0514, 0612. 0034, 0000 
PHENANTHRENES, 0669, 0789 

PHENOLS. 0667, 5668. 0775, 0904. 0917, 0918, 0920. 0921, 
0922, 0951,0995 
PI1ENYLUREAS, 0742 

PHOSPHATES, 0610. 0611. 0619, 0672, 0690, 0693. 0707. 

0719. 0777. 0709, 0869. 0900, 0904, 0937 

PHOSPHATIDES, 0962 
PHOSPHORESCENCE. 0751 
PHOSPHORIC ACID, 0070. 0917 

PHOSPHORUS. 0502. 0583, 0611.0620, 0621. 0622. 0623, 
0624, 0625, 0631, 0646, 0667, 0701.0772, 
0773, 0075, 0900. 0903. 0907 
PHOSPHORUS (ORGANIC), 0603, 0745 
PHOSPHORUS (RADIOACTIVE), 0729 
PHOSPHORUS REMOVAL. 0609, 0051. 0869, 0874 
PHOTOCATALYSIS. 0791 
PHOTOCHEMIC AL OXIDATION. 0721 
PHOTOELECTRICITY, 0739 
PHOTOGRAPHIC EQUIPMENT, 0571.0027, 0032 
PHOTOGRAPHY, 0700 
PHOTOLYSIS, 0721,0783. 0090, 0930 
PHOTOMETRY. 0953 
PHOTOPROCESSING, 0930 
PHOTOSYNTHETIC ACTIVITY. 0900 
PHYSICOCHEMICAL, 0602, 0603. 0606, 0618, 0870. 0926, 
0935 

PHYSICS, 0549 
PHYSIOLOGY. 0705, 0706 
PIEDMONT. 0978 
PIEZOMETRY, 0543 

PIGMENT (PHOTOSYNTHETIC), 0614, 0615, 0964, 0908 
PILOT PLANTS, 0700, 0777, 0055, 0063, 0869, 0070, 0910, 
0912, 0933, 0945. 0940 
PILOT SCALE. 0530, 0699, 0800,0904 
PIPE JOINTING. 0795 
PIPE JOINTS, 0007 
PIPE LAYING, 0501,0000, 0033 
PIPELINES (SEE ALSO DISTRIBUTION SYSTEMS, 

SEWERAGE. 0501, 0795. 0800.0002,0009. 
0817,0821, 0022, 0032, 0041, 0072 
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PIPES (PLASTICS), 0795 

PIPES (SEE ALSO CONDUITS, DRAINS, 

PIPELINES SEWERS. ©53* 0583. 07*0 0*00 
0*01,0802.0807,0810.0*11,0810 0*21 
0822,0823,0824.0825.0824.0827.0*2*. 
0829,0830,0832, 0833, 0*34, 0840, 0*41, 
0*74.0*80 

PITCH, 0987 
PITS, 0821,0829.0880 
PLAINS. 0593. 0594, 0742.0978 
PLANKTON. 0412, 0414. 0420, 0624, 0429, 0973 
PLANT (SEE ALSO WORKS). 0589, 0670, 0767, 0792, 0*56 
0*49, 0*87, 0896, 0900, 0929, 0933 0934. 
093709440948 
PLANT DISEAS ES, 0817 
PLANT LITTER, 0542 
PLANT OPERATION, 0854 
PLANTATIONS. 0888 
PLANTING, 0444. 0837, 0839, 0874 
PLANTS (SEE ALSO AQUATIC MACROPHYTES. GRPS 
BELOW, 0544, 0413. 0615, 0773 0775. 0866 
PLASMAS (FLAME LIKE), 0725, 0758 
PLASMOLYSIS. 0964 
PLASTICS, 0697. 0802. 0875 
PLATFORMS. 0852 
PLATING, 0947 
PLATINUM, 0716, 0735 

PLUG FLOW REACTORS, 0786, 0862, 0902 0913 

PLUGGING. 0832 

PLUTONIUM. 0760 

PNEUMATICS, 0826 

1 TICKETS, 0*22 

POLITICS, 0513. 0514, 0529 

POLLEN. 0541, 0596 

POLL! T A NTS. 0511, 0582, 0588. 0589. 0594. 059$, 0656, 
0666. 0467. 0668, 0702, 0703 0705 0706 
0707, 0708, 0709, 0762 0763. 0767, 0770, 
0786, 0855, 0862, 0897, 0923, 0947, 0990 
POLLUTED WATER, 0690, 0733 
TOLLUTERS, 0507 

POLLUTION (S/A CONTAMINATION, INDIVID GRPS 

BELOW), 0504, 0506, 0507, 0510 0521,0528, 
0582.0588. 0596 0609, 0612. 0629. 0631. 
0633. 0635, 0638, 0643, 0666, 0667, 0676. 

0682 0684. 0726. 0740. 0775. 0813. 0834 
0836, 0848, 0901, 0902, 0937, 0987, 0992 
POLLUTION (ENVIRONMENTAL). 0892, 0893 
POLLUTION (GROUNDWATER). 0588 
POLLUTION (NONPOINT SOURCES). 0506. 0526, 058L 
0609,0625,0643 
POLLUTION (WATER), 0519 

POLLUTION CONTROL, 0503. 0504, 0510,0512. 0526, 0535 
0612 

POLLUTION CONTROL (ENVIRONMENTAL), 0504, 0513 
POLLUTION INDICATORS, 0614,0651.0652, 0657, 0855 
POLY (SEE ALSO WITHOUT PREFIX), 0738. 0789 
POLY ACRYLIC, 0862 
POLYAMIDES, 0793 
POLYCARBONATE, 0663 

POLYCHLORINATED BIPHENYLS. 0648, 0656, 0989, 0990, 
0992 

POLYCHLORINATED DIBENZODIOXINS, 0681,0994 


POLYCHIjORINATFD DJBENZORFRAN, 068L 0992, 
POLYCHLORINATED D1BENZOFURANS. 048L 0994 
POLYCHLORINATED TERPHENYLS, 0656 
POLYCYCl K AROMATIC HYDROCARBONS, 0511.0654, 
0669, 0744. 0993 

POLYCYCLIC ORGANIC MATERIALS, 073* 

POLY ELECTROLYTES (SEE AtSO POL YMHRS) 0774. 

0903,0935,0936, 0948, 0952 
POLYETHYLENE. 0795. 0801. 0*03 0*21,0*62 
POLYETHYLENE GLYCOLS, 0*96, 0917 
POLYETHYLENE TER EM nil A LATE, 06*5 
POLYETHYLENE1 MINE. 0789 

POL YHALDGENATED AROMATIC HYDROCARBONS, 

0992 

POLYMERIZATION, 0668, 0917 0922 
POLYMERS (SEE ALSO WXYPJ-BTTROLYTESL 0707, 
0724. 0736, 0774, 07*9.0*75.0882, 0917 
0918, 0936 
POLYPROPYLENE. 0719 
POLYVINYLCHLORIDE. 0685. 0795. 0802, 0918 
KINDS, 0614, 0749. 0965, 0967 
TON1-AR BLED, 0777 
POPULATION EQUIVALENT. 0*71 
K)PI ’LA HON STATISTICS. 0615 
TOROSITY. 0719. 0788 0*71 0899. 0950 
POROUS MEDIA, 0555. 0*99 
KIRI'S, 0583. 0693. 0892 
PORTUGAL, 0959 
POST. 0764 
POTABILITY, 0779 
POTASH, 0919 

POTASSIUM. 0612, 0632. 0650. 0667, 0677. 0701,0720 0722, 
0967. 0981 

POTATO CHIPS, 0775 
POTENTJOMhTRY. 0650. 0717, 0730 
POTOMAC RIVER, 0615 
K)TSDAM. 0552 

POWDERS. 0729. 0790, 0863. 0883 08*4 
TOWER (ELECTRIC AL), 0515. 0688, 0727, 0779. 0793. 0798, 
0850. 0873, 0878 

TOWER GENERATION. 0556. 0575. 0701.0794, 0850. 0*80. 
0948 

PRAGUE, 0881 

PR EX ACTIONS 0511.0702, 0703. 0704. 0705, 0707. 0708 
0709.0710,0712,0713.0714 

PRECIPITATION (ATMOSPHERIC), 0531. 0542, 0544, 0545. 
0546, 0547. 0548 0550,0551,0552. 0553, 

0554 0556. 0582.0632, 0633 0634, 0697, 

0716. 0720. 0725, 0812, 0814, 0*36, 0964 
PRECIPITATION (CHEMICAL), 0760.0788, 0917, 0932, 
0935. 0948, 0955 
PRECURSORS. 0767, 0785 
PREDATION, 0960 
PREGNANCY, 0653,0989 

PRELIMINARY TREATMENT, 0693, 0717, 0722.0785. 0793, 
0900, 0901.0902. 0905, 0912,0923,0932, 

0935, 0936, 0943, 0945 

PRESERVATION, 0824, 0840 
PRESSING, 0881, 0948 

PRESSURE, 0529 0540, 0585, 0643, 0693, 0738, 0742, 0753, 
0786,0788, 0793,0798,0807,0808,0821, 

0825, 0826.0833,0842. 0880 
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pkt ssuKt c ontroi (mm 
pm ssuk* pipes imi 

PR If Vf NTriVf MAIM? NAN( E 051*1 0517 0518 0520 
0504 0607 07HO 0701 0708 0824 0846 
0911 0916 09)3 
PKIMiriVf 0513 

PR IV A f 1/A 1 ION 0525 0527 0534 0540 
PRCX 1 SS ( ON 1ROI 0856 0857 
PRCXT SS WAU R 0792 
PRODIK T1VITY 062.) 0660 0845 0889 0972 
HOI II I R 0570 
*R( )111 ABII MY 0529 
PROM! PRYNl 0647 07H1 
ROPADA1ION 059) 

R OP A NO! 09)9 
RUPJONAIl 0899 

'ROT| IN 0668 0782 0918 0915 0996 
RUHIN Rl ( OVI RV 0915 
ROM Oi YSIS 0861 
'ROTISIS 0661 
PRO UK OI S 05)7 0921 
KOinm’l S 0691 08)0 08)2 

\ HI l( OPINION 0505 
’DM ISIIINO 0626 0692 0761 0770 1*947 
l I > AND PAPI R 1111 I I MS 0927 
l I P AND PSP! K INDI SIR) (OI M KAi f 

I I P W'l) PAPI R INDI SIRS i PAP! R» 0672 0926 

VI P AND PAPI R INDI SIRA ipl 1 I i 0682 0748 

I I V AND PAPI R IM)l SIRA WASH W \ II kS 110 I Pi 

0682 0927 

| 1 p \\{) p\pl R Mil | WASIIU Ml R S 0672 
111 PIN(« 18*01 0926 

I I SA 1 ION (SI I Al SO OS< II l A I ION. 0676 069) 0915 
l MIC I SI ONI 0899 

PI MPINO 0581 05*81 0621 0689 0718 07**8 0880 48*01 
(8*06 

PI MPlNC.Sf A I IONS 0641 0796 0812 0846 0857 0859 
PI MPS 0581 0761 079f, 0812 0872 
PI KUO A I ION 05(8, 05.14 0587 0589 0742 0746 0750 
(P75 08)5 0892 0**11 0999 
IM RMS 0700 0701 0712 07 18 0719 4)742 0761 07**1 
0794 0855 

PA Rl Nl 0669 0678 07 18 0991 
PARI rilRINS 0749 0991, 

PA Rl MIROID INSI 4 I H IDI 07 49 
PAKIDIM 0791 
PARI A All 1000 


O Al AR 0966 
(J\ AHI4IN 0640 

OI AiMA iVlk KOHIOHH.K \1 \ 0651 |R,9| 0779 

(J\ AlllA t OMROI 0659 0664 

Q\ AR I / 0907 

C.H I 111 ( 0632 

QDI N( I IIN(, 07 

01 K kl IMl 0711 0875 


K\ It III IS 0708 
RAC I WAS 0699 

RADIATION I (.1 M R Al i 0574 0701 0720 0721 0729 
0785 087ft 0**19 0920 


RADIO ACT! VF IV)TOPLS (SEE ALSO INDIVIDUAL 
NAMES) 9955 

RADIOACTIVE WASTE TREATMENT 

RADIOACTIVE WASTES 0755 0955 

KADIOACTIVirY 0677 0756 0758,0804.0656 0930 

RADIOt HI MISTTCY 0737 

RADKXiRAPHS 0810 

RADIOL4XTY 0823 

RADIO! YSIS 0919 

KADIOMFTKY 0759 

RADII M 0756 

RADIUS 0829 

RADON 0761 

KADIS 0818 

RAIN OAl (,!S 0546 0553 

R AIM Al l /Rl NO! IRIIA HONSHIP 0544 0546 0549 
0550 0551 0552 0553 0556 
RANDOMS! SS 0630 0652 
KARt i ARIHS 0756 

RAM 0528 05)0 0604 0622 0668 0692 0693 0725 0739 
0742 0776 0786 0838 0853 0862 0879 
08% 0895 0916 0917 0977 
RAM CONSTANTS 0636 0675 078 ) 0868 0917 0994 

RAIS 0672 

Rl AC 111 S 0604 0605 061) 0615 0629 0636 0638 0648 
0726 0912 

Rl \< 1IV A I ION i SI I Al SO Rl (,l NEKA HON) 0794 
Rl \( IIMIY 0620 06)6 0728 0782 0790 0824 0853 
Rl ACTORS 0587 4)719 0786 0787 0861 0862 0905 0910 
0911 091) (8*15 0916 0921 0925 0932 
09)8 0942 094#, 

Rl \(-IMS 0665 0719 07)1 0763 0789 0878 
kl ARINC, 0999 

Rl ( I l\ INC, VS A TI K 06)) 0646 
Rl ( 1 IT MRS 0589 
Rl ( l SSIS 08)) 

Rl ( II ARC,I 0542 0543 0580 0588 0788 0906 
Rl ( II AK4.1 MASINS 0586 
Rl C 1PII M 0682 
KIU AM A I ION 0762 

Rl ( I AM A I ION OI W AMR (SI L \L SO KE ( Y( I INC, 

Rl 1 SE) 0888 

Rl C OA | R\ 0515 0612 0660 0662 0665 0678 0724 0733 
0738 0742 0743 0746 0749 0751 0752 
0855 0938 0986 

Rl l Rl VI ION AM) AMENITY 0509 0537 0616 0623 
0849 0958 

kl ( III H AT ION 0828 0835 
Kit SC l l DWAliR 0872 

RM > ( I INC, 0581 0623 0699 0767 0792 0874 0889 0K95 
0896 0915 0921 0925 0940 0951 

Rl DUC INC, ACT NIS 0785 

Rl Dl (TION 0511 0512 0513 0516 0533 0536 0537 
0544 0547 0576 0583 0587 0603 0607 
0611 0612 0614 0617 0619 0620 0622 
0631 0634 0643 0671 0672 0678 0680 
0695 0707 0717 0718 0722 0729 0736 
0737 0742 0767 0768 0773 0774 0777 
0778 0783 0785 0787 0788 0790 0816 
0829 0834 0838 0844 0854 0857 0861 
0862 0863 4X464 0868 0872 0875 0876 
0882 0883 0886 0889 0891 0894 0895 
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0896,0900,0901, 0907, 0912,0915 0917 
0922,0924,0925,0926,093© 0933 0934. 

0933, 0934,0937, 0941,0944, 0948. 0949. 

0952,0954,0957,0958,0902, 0963. 0966 
0967.0968,0969, 0970,0971. 0973 0977 
0900,0961,0906.0969.1000 
REDUCTION (CHEMICAL), 0622,0785 
REFERENCE MATERIALS, 0717, 0729 
REFINEMENT, 0549.0560,0676.0786. 0900 
REFINERIES WASTE WATERS, 0952 
REFLECTION, 0581,0594,0634,0649.0720.0852, 0656 
0916. 0924.0953,0964, 0993 
REFUGES, 0613 

REGENERATION (SEE ALSO REACTIVATION h 0541 
0622, 0722, 0728, 0736. 0777. 0788. 0793 
0638.0976 

REGRESSION ANALYSIS, 0575.0578. 0722, 0919. 0921 
REGULATION. 0501 0506. 0507, 0568. 0512, 0514,0607. 

0616. 0624.0692. 0897 0901 
REGULATORS, 0503 
REINFORCED PLASTICS, 0742. 0795 
REJECTION. 0788, 0793 
RELAXATION. 0955 

REMEDJAl ACTION. 0589. 0702. 0705. 0824. 0828 0884 
REMEDIATION. 0589 
REMOTE, 0691.0780. 0809. 0837 
REMOTE SENSING. 0571, 0740, 0845, 0857 
RENOVATION. 0501, 0584, 0807. 0810. 0819, 0823. 0825 
0628 0832. 0834 0839. 0845 
REPAIRS. 0665. 0798, 0824. 0825, 0828 
REPLACEMENT. 0506, 0722. 0736. 0807 0809 0818. 0829 
0830. 0833. 0846. 0883, 0884 0913 0915 
0927.0933 

REPR<X:ESSING, 0755 

REPRODUCTION. 0546. 0658 0733. 0744, 0963. 0967 0972 
REPRODUCTION I BIOUXil('AL). 0963. 0990 
REPRODUCTIVE ORGANS. 0979 

RESEARCH, 0501.0502. 0520. 0539. 0574 0585 0593. 0637 
0654, 0699, 0768, 0778. 0779 0813 0622. 

0826, 0828. 0832. 0856 0870. 0897 0954 0960 
RESEARCH WORKERS, 0553 
RESERVOIR MANAGEMENT. 0616 
K! SERVOIRS, 0575 0576, 0578. 0579 0580 0581.0613. 

0616. 0628 0640. 0643 0757 0798. 0801 
0849. 0850. 0993 

RESERVOIRS (SERVICE/. 0617, 0798 

RESIDENTIAL AREAS. 0533. 0563. 0592. 0627, 0837 0860 

RESIDENTS, 0515. 0516, 0538 

RESIDUES. 0542, 0578, 0589, 0674 0675. 0682.0715.0743 
0756 0774. 0779, 0786. 0868 0869 0875. 

0914. 0920,0921.0928 0932. 0944 0947 

RESILIENCE, 0911 

R LSI NS (-GENERAL-I, 0724. 0737, 0793. 0934 
RESINS (CHELATING), 0725. 0737 
RESINS (ION EXCHANGE). 0724. 0725. 0760. 0934. 0947 
0953 

RESINS (SYNTHETIC) (ACRYLIC). 0873 
RESISTANCE, 0660. 0693. 0698 
RESOLUTION, 0521. 0553. 0572. 0670, 0683, 0961 0988 
RESORTS. 0652 

RESOURCES, 0524,0529, 0537, 0597. 0607,0625. 0629. 
0857,0957 


RESPIRATION, 0544, 0581. 0629 
RESPIROMETRY. 0864 
RESTING, 0852 

RESTORATION, 0584, 0619,0817.08.39. 0845 
RESTRW HIRING. 0522 
RETARDATION, 0838 0884, 0924 

RETENTION. 0582,0621. 0637, 065©. 0666 0713 0720.0802. 

0836 0838 0907. 091* 0922. 0933, 0936 
RETENTION PERIODS. 0587.0636,0645, 0722, 0813,0879 
0896, 0899. 0909, 0910 0912, 0913 0919 
0939, 0942 0953 
RETINOIDS. 0992 
RETIREMENT, 0536 
R ETROS PEOT1V E, 0633 
RETURN PERIOD, 0552.0557 

REUSE (SFE ALSO RECLAMATION. RECYCt INGE0775 
0855 0872 0884.0887 0951 
REVERSAL 0794. 0811.0837 0880 
REVERSE OSMOSIS. 0793, 0794 
REVIEWS 05D4. 0522, 0529. 0531,0537 0561,0563 0574 
0589 0598 0599. 0601,0607 0608 0609 
0618, 0637, 0690 0694 0699 0702. 0703 
0706.0707 070H 0709.0712. 0713 0714 
0744 0793 0811 0812. 0817 0823 0828, 

0855 0858 0876 0929 0947 
RHINE RIVER. 0812, 0900, 0990 
RHIT!IRON 0600 
RHODl ISLAND 0627 
RHODES UNIVERSITY. 0699 
RIDGES, 0844 
RIFFLE. 0604 

RINGS, 0620 0724 0782 0798 0833 0959 

RINSE WATERS. 0947 

RIO DE JANEIRO, 0723 

RIO NEGRO 0573.0650 

RISK ANAl YSIS 0357.0589 0656.0997 

RIVER MANAGEMENT,0521 

RIYADH. SAUDI ARABIA, 0580 

ROADS AND STREETS 0512 0588 0640 0813 0818 0835 

ROBBINS, 0799 

ROBOTS, 0555, 0809 

KtX K, 0629,0841 0861 

RODEO, 0997 

RODING RIVER. ESSEX. 0557 
RODS 0669 
ROLLING. 0802 0824 
ROOTS 0668 
ROPES. 0840 0841 0981 

ROTATING BIOECXilCAl (‘ONI ACTOR SY STEMS 0885 
ROTATING BIOECXilC'AE CONT ACTOR SYSTEMS 
(DISKS) 

ROUGHNESS 0831 0885 
ROW 0888 
RUBBER 0746,0862 
RUHR.0817 

RUNOFF. 0544. 0552, 0554 0560,0562, 0574, 0582, 0600. 

0607 0625 0637 0646 0817. 0836. 0837 
0838 0839. 0951 

RUNOFF i AGRICULTURAL/ (SEE ALSO RETURN 
FU)WS 1.0596 
RUNOFF (URBAN/. 0965 
RUNWAYS, 0588 
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RURAL AREAS, 0517, 0535.0900,0986. 0908 
RUSSIA, 0779, 0993 

S TKIAZINES, 0781 

S AFRICA, 0538. 0563. 0604,0638. 0648 
SAC, 0989 

SAFETY, 0504,0538,0688,0809, 0827.0877. 0979 
SAHARA, 0538 

SAIMAA LAKE. FINLAND, 0682 

SALINITY, 0612, 0626, 0657,0723, 0894, 0956, 0958 

SALMON (SEE ALSO FISH (SALMONID)), 0750, 0960, 0989 

SALTS, 0640. 0723,0779, 0955 

SALVAGE, 0520 

SAMPLES, 0587. 0610. 0628, 0635, 0636, 0638, 0639. 0641, 
0642, 0644, 0647, 0648,0649, 0657, 0659, 

0662. 0663.0664, 0665, 0667, 0669, 0671, 

0674, 0681. 0685, 0686. 0689, 0690, 0691 
0692, 0693, 0695, 0697, 0700,0701,0716, 

0717, 0718,0719. 0720, 0721,0722, 0724, 

0725,0726, 0727, 0728, 0729, 0731, 0732. 

0733, 0737.0738, 0740,0742, 0748, 0750. 

0753, 0754, 0755, 0757, 0759, 0760, 0763. 

0825,0848,0868, 0878 0883, 0884, 0953. 

0955. 0961 0985, 0987, 0990 

SAMPLING. 0553, 0604. 0612, 0632. 0639, 0641, 0644 0651 
0657, 0666, 0688, 0689. 0694, 0726, 0735, 

0761, (1763, 0780, 0860, 0861, 0867, 0945. 

0966, 0972 

SAMPLING APPARATUS, 0688 
SAMPLING STATIONS. 0691 
SAN FRANCISCO BAY, CALIF , 0860 
SAN JOSE 

SAND, 0666, 0756. 0771,0873. 0883. 0899. 0907, 0959 

SANITATION. 0515, 0538, 0822 

SANTA CLARA. 0860 

SANTA CLARA COUNTY, 0872 

SAPROPHYTIC ALLY. 0866 

SARIN, 0683 

SASKATCHEWAN, 0646 

SA'ITELITES, 0569 

SATURATION, 0554. 0555, 0562. 0623, 0717, 0745, 0777. 
0875,0919 

SAUDI ARABIA. 0580 
SAXONY, 0758 
SCALE 

SC Alii REDUCING AGENTS, 0788 
SCANNING, 0740 
SCATTERING, 0563 
SCAVENGERS, 0751. 0783, 0930 
SCHOOL, 0830 

SCINTILLATION COUNTING, 0681,0757, 0759, 0760 

SCOTLAND, 0619, 0892 

SCOTTISH OFFICE, 0527 

SCREENING TESTS, 0867, 0923 

SCREENS AND SCREENING, 0842, 0852 

SCREWS, 0581 

SCRUBBING PLANT, 0896 

SEA BED, 0841 

SEA LEVELS, 0557,0577 

SEA WATER (SEE ALSO MARINE - ). 0566, 0569, 0623, 

0632, 0652. 0669, 0674,0718 0731. 0754, 


0755.0757, 0761,0762,0821, 0840. 0841. 

0893,0894, 0968,0991 
SEALANTS, 0832 

SEASONS, 0544, 0547,0552,0569,0575, 0577, 0580,0591, 
0600,0604,0610.0614.0615, 0617, 0623, 

0626,0629.0684,0764.0766,0777, 0848, 

0651,0664, 0902, 0906,0934,0959, 0962 

SECONDARY TREATMENT, 0651, 0659, 0975 
SECRETARY, 0503 
SECURITY, 0857 

SEDIMENT, 0576, 0583.0596,0597,0607, 0609, 0613. 0620, 
0621.0622, 0625. 0628, 0630. 0635,0637, 

0638. 0639, 0641, 0642, 0643,0644. 0647, 

0648, 0649. 0656. 0657. 0666, 0669, 0671. 

0679, 0681. 0727. 0744, 0755, 0013, 0825, 

0648, 0678, 0901, 0907, 0982. 0993 
SEDIMENT/WATER SYSTEM, 0643 
SEDIMENTATION, 0576,0596, 0621,0643, 0767.0813. 0858, 
0861, 0868, 0870,0903. 0905, 0909, 0935, 
0944,0952 
SEEDING. 0662 
SEEPAGE, 0651. 0758 
SEGMENTS, 0600 
SEINE RIVER, 0766 
SELENATB, 0734 0980 
SELENITE 

SELENIUM, 0673 0717, 0718. 0733, 0734, 0972, 0977 

SELF PURIFICATION, 0842, 0871 

SELl AFIELD. 0755 

SEMIC ONDUCTORS, 0930 

SENECA, 0629 

SENSING, 0728 

SENSITIVITY. 0548. 0590. 0663, 0676. 0686. 06%. 0698. 

0716, 0717, 0719, 0721,0727. 0752. 0774, 

0793 0806, 0858. 0862, 0956. 0957. 0974 0997 
SENSITIVITY ANALYSIS. 0575 
SENSORS. 0693. 0728. 0745. 0856 
SEPARATION (SEF ALSO INDIVIDUAL PROCESSES), 
0504. 0554. 0572, 0650, 0670, 0688. 0728 
0729. 0732, 0734. 0744. 0746, 0747, 0750, 

0760 0834. 0836. 0839. 0868. 0905 0907, 

0933. 0951, 0954 
SEPncTTY. 0627. 0811.0865 
SHRINE, 0766 

SERVICES, 0506, 0515, 0525. 0530, 0533. 0536, 0540 0550 
0551, 0575, 0593. 0691, 0793, 07%, 0797, 

0805, 0816. 0821. 0839, 0857, 0889 
SERVICING, 0578 
SETTING-UP, 0747 
SETfT.EABILITY, 0865, 0869.0902 
SETTLEMENT, 0621. 0766, 0852. 0935 
SEVERN TRENT WATER AUTHORITY, 0797 
SEVILLE. 0653 

SEWAGE. 0610. 0631, 0679, 0686. 0762, 0777, 0792,0811, 
0812. 0817, 0821. 0825, 0834. 0836, 0839, 

0840, 0854.0855, 0861. 0864. 0865, 0867. 

0869. 0874, 0890. 0894. 0899.0901,0908. 0975 
SEWAGE ANALYSIS. 0821 
SEWAGE DISPOSAL, 0816 
SEWAGE FLOWS, 0834. 0836, 0892 
SEWAGE SLUDGE, 0658.0662,0679.0855.0878, 0880, 

0881,0883, 0890.0891 
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SEWAGE TREATMENT, 0528 **93.8812 0816,0855,0856, 
0857,0858,08*9.0885,0901 
SEWAGE WORKS EFFLUENTS, 0*51, 0762, 0777 0848 
0855,0860.087*. 8894 
SEWER CONSTRUCTION, 8819 
SEWER INSPECTION, 8823 
SEWER RENOVATION, 8830. 0834 
SEWERAGE. 0508.0527,0528,0571,0811, 0812,0814, 0815 
081*. 0817,0818.0824,0835,0836,0838, 
0839,0855. 0859.0867, 0877. 0901 
SEWERAGE (COMBINED), 0633,0834,0839 
SEWERS. 0501,0503, 0508, 0528. 0*88. 0811.0812. 0814, 
0818,0820,0822. 0823. 0824, 0825,0826, 
0828,0829,0830,0831,0832. 0833.0834, 
0835, 0836, 0838, 0855. 0897, 0902. 0933 

SEX, 0682 

SHAFTS. 0798, 0811. 0820 

SHALLOWNESS, 0542,0583. 0689,0820. 0834 0847, 0905 

SHEAR, 0568. 0774 

SHEATH. 0862 

SHELF, 0566, 0570.0630 

SHELLFISH, 0671. 0674 

SHELTERING. 0582 

SHIELDING, 0644, 0818. 0820 

SHIPS AND BOATS, 0570 

SHOALING, 0966 

SHOCK. 0660. 0862, 0952 

SHOPS, 0792 

SHORE (SEE ALSO COAST). 0568. 0570, 0799. 0961 
SHRINKING, 0573 
SHRUBS, 0582 
SICILY, 0740 

SIDDICK. CUMBRIA, 0841 

SIEVES AND SIEVING, 0807, 0946 

SIGN, 0540 

SIGNATURE. 07*2 

SILICA GEL. 0750, 0898, 0967 

SILICATES. 0690. 0708 

SILIC ON, 0907, 0937 

SILK’ONES 0862 

SILT. 0580, 0907 

SILVER. 0726, 0860. 0954 

SILVER SULPHIDE. 0731 

S1MAZINL. 0647. 0649 

SINKS, 0620 

SIPHONS, 0810, 0825, 0829 

SITING, 0696, 0844,0857 

MZF (OF PARTICLES). 0770, 0955 

SKIDS. 0827 

SKIN. 0656,0702, 0706 

SLAUGHTERHOUSE WASTE WATERS. 0910, 0914 

slaughterhouse wastes 

SLEEVES, 0803 
SLICKS, 0894 

SLIMES (SEE ALSO MUD, SLUDGE. SLURRIES). 0855 
SLOPES, 0542, 0547, 0560. 0582.0722, 0825, 0840 
SLUDGE (SEE ALSO INDIVIDUAL SOURCES), 0508, 
0679. 0723.0744, 0768, 0772 0773, 0774. 
0788, 0792. 0863,0865, 0869. 0878. 0879 
0880, 0881, 0883, 0884, 0891.0898, 0902. 
0908,0909. 0911.0921.0933, 0948 
SLUDGE AGE. 0902 


SLUIXiF AMENDED SOILS, 0*37, 0772.1 

SLUDGE BLANKET S, 0911 0921 

SLUDGE CAKE. 0756, 0842.0881. 0882,0883 

SLUDGE DEWATERING. 0870 

SL UDOE DIGESTION.0723 

SLUDGE DISPOSAL. 00*4 

SI l'DOE FORMATION, 0095 09.16 

SLUDGE HANDLING. 0902 

SLUDGE MANAGEMENT. 0883 

SI UDG1: SETTLING 0056. 0945 

SI i TX»E TREATMENT. 0768 

SLUIXIF UTILIZATION. 0772 

SI 11ICE, 0836 

SLUMS, 0515 

SMAM SEWAGI WORKS. 0500. OftJL 0693,0723, 0796. 

0811,0812,0818,0848.0853. 0855, 0856 
0858 0867 0877, 0883. 0894 

SMELTING INDUSTRY. 0669 

SNOW COVER, 0542 0552. 0574 

SOAK AW AYS 0588 

SOAP. 0094 

SCXTAl (7 ASS, 0533 

SCK701 CKiY. 0518, 0533 

SODIUM. 0632 0640 0650.0672 0701 0705 0720.0722 
0788 0967 , 0970 0981 
SODIUM AI GIN ATE 0896 
SOD IU ’M C M LOR IDL. 0724 0731,0745, 0937 
SODIUM CM ORITE 0705 
SODIUM 11 UOKIDI 0724 
SODIUM HLXAELI IOROSU JCATE, 0937 
S( mil M HYDROXIDE, 0708. 0854. 0870, 0896, 0897, 0948, 
0955 

SODH M HYPOCHLORITE. 0709, 0852. 0854 

SODIUM IODIDE, 0759 

SODIUM METABISULPHITE 0944 

SODIUM NITRATE 0724 

SODIUM NITRIH .0760 

SODIUM PHOSPHAT7 0724 

SODIUM SALTS 0930 

SODIUM SULPHATE, 0724 

SODIUM SI ll.PHI 1)1,0948 

SODIUM St 7,PHI IT;, 0751 

SOFTENING OE WATER. 0774. 0788 

SOFTNESS. 0600, 0801 

SOIL 0542 0554, 0564, 0586, 0589, 0608. 0609, 0610, 062L 
0622 0627 0628 0637, 0723 0727 0733, 

0744, 0772. 0800, 0803. 0806. 0823, 0874 
0875 0889, 0890. 0907. 0964 
SOU (CHARAC TERlSTtrS OP). 0799, 0807, 0818. 0823 
SOIL (TYPES OE) 0844 
SOIL HORIZONS. 0813 

SOU SAMPLING AND ANAI YSLS, 0744, 0772 
SOII/WATLR SYSTEMS 0550.0551,0562,0564,0621. 

0622, 0772, 0844 
SOLAR RADIATION 0811 0877 
SOLI D ST ATT., 0741 „ 0742, 0882, 0939, 0943 
SOLID WASTES (SI-1 ALSO SCRAP, INDIVIDUAI 
WASTES), 0887, 0895 
SOLIDIFICATION (SEE ALSO FIXATION. 

ST AMLIZATION), 0883. 0804 
SOLIDS, 0714 0763, 0788, 0825, 0035, 08*3, 0870. 0078, 

0879 0882 0887. 0888 0901. 0914, 0933. 0939 
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SOLIDS REMOVAL, ©764, ©767 
SOLIDS LIQUID MIXTURES, ©555 
SOUPS*LIQUID SEPARATION. ©905 
SOLUBILITY, ©M2. ©621. ©622, ©624, ©697. 0728, ©743, 
©779, 0789. 0865, ©902, 0907, ©943, ©946 
SOLUBILITY PRODUCTS, ©943 
SOLUBILIZATION, 0078 
SOLUTES, ©542. ©611, ©640. 0783 

SOLUTIONS. ©668, ©686. ©687, ©715, ©716, ©730. ©742,0745, 
0754, ©760, 0761. ©775, ©789. ©790, ©791. 

©811, 0821,0919, 0922, ©924. ©940, 0941, ©947 

SOLVENT EXTRACTION. ©732, ©94© 

SOLVENTS. 0589. 0742. ©744, ©747, ©939. ©940 

SOMATIC. ©989 

SONIC A'TION. ©663 

SORBENT MATERIAL, ©738. ©742 

SORPTION (SHE ALSO ABSORPTION. ADSORPTION). 

©724, ©737, ©738. 0742, ©761.©776. ©862, 

0875, ©922 

SOURCES (OF WATER), 0530, ©848 
SOUTHERN WATER AUTHORITY. 0800 
SOYA BEANS, 0665 

SPAIN. ©653. ©670, ©805, ©968, ©982. ©985 
SPATIAL, 0543. 0546. ©551, 0553 ©572. ©597, 0630, ©843. 
©960 

SPAWNING, 0989 
SPECIALIST. ©540 

SPEOATION, ©642. ©670. ©721, ©725, 0728 0732, 0754. 

0858. 0980 

SPECIES (BIOLOGICAL), 0606. 0607, 0612, 0613, 0644, 

©657. 0658. 0662. 0674 0676, 0682, 0721. 

©727 ©728. ©731, 0732, 0754,©758 0769. 

©783,0848, 0858,0861, 0864, 0943. 0957 
0958, 0960, 0980, 0982. 0983. 0985. 0986 
©991,0997 

SPECTRA, ©524.0729 
SPECTROFLUOROMETRY, 0728, 0751 
SPECTROMETRY (MASS). 0648, 0758, 0781,0922 
SPECTRCKSCOPIC INST RUMENTS, ©690, 0758 
SPECTROSCOPY, 0690, 0715. 0730, 0731,0733. 0753. 0919, 
0992.0998 

SPE< TROSCUPY (ATOMIC ABSORPTION). 0685, 0686. 

0701,0723. ©726. 0732 ©734 ©735 ©941, 

©943, ©966, ©971. ©982 

SPECTROSCOPY (ATOMIC ABSORPTION) (FLAME). 

©724,©735 

SPECTROSCOPY (ATOMIC ABSORPTION) (FLAMELESS) 
SPECTROSCOPY (ATOMIC EMISSION). 094© 
SPECTROSCOPY (ATOMIC), ©754 
SPECTROSCOPY (GAMMA RAY), 0737. 0955 
SPECTROSCOPY (INFRARED), 0650 
SPHERIC AL COORDINATES, 0599 
SPHERICITY. 0673, 0952 
SPIGOTS, ©833 

SPILLS (SEE ALSO INDIVIDUAL SUBSTANCES SPILT), 

©588, 0836, ©993 

SPINE. ©981 

SPIRALLY WOUND. ©788 
SPLEEN, ©979 
SPLITTING, ©664.0698 
S POPULATION, ©779 
SPREADERS. ©997 


SPREADING, ©700. 0996 
SQUATTING. ©515 

STABILIZATION (SEE ALSO FIXATION, 

SOLIDIFICATION, ©619. ©883. ©884, 0895 
STABLE, 0550. ©601, ©659. ©728. 0738. ©736.0743. 0748. 
©754, ©885. 0943 

STAGES, 0540, ©555,0556, ©567, ©573. ©597, ©663. ©678. 

0703, 0715. ©728, ©734,0746, ©754. ©766, 
©822. ©825. ©830. 0836, ©839, ©840, ©885. 
0890. 0910 

STAINING, ©879, ©975 
STAINLESS STEEL. ©738 
STANDARD DEVIATION, ©578, 0657. ©735, ©736 
STANDARD METHODS. ©657, ©706, 0878 
STANDARDS, ©502, ©508, 0513. ©514, ©521, ©563, ©577, 
©589, 0594, ©595, ©597 0607. 0646. 0651, 

0654, ©688, ©692, ©703, ©723.0770. 0813. 
0816, 0827, 0838. 0867, 0872. 0893. 0901. 

0921. ©935. 0947 

STANDARDS (DRINKING WATER). 0628 
STANDARDS (EMISSION), ©902. 0947 
STANDARDS (GERMAN), 0801, 0826 
STANDARDS (INTERNATIONAL), 0814, 0826 
STANDARDS (MICROBIOLOGICAL). 0511 
STANDARDS (WATER QUALITY). 0507 
STANDING C ROPS. 0617 
STATE, 0506. 0511. ©904 0930 
STATE OF THE ART. 0593 0887 
STATIONARY, 0546. 075© 

STATISTICAL ANALYSIS. 0632. 0682. 0685, 0692, 0694, 
©772,0921 

STATISTICS, 0531,0575. ©597 0632. ©685, ©694, ©729. 0806, 
0856. ©893 

STEADY STATE, 0564, ©617, 0630. 0636, ©681.0684, ©783. 
©915,0939 

STEEL, 0801.0803, 0810, ©818, ©825, ©841 
STEEPNESS. 0560. 0582 
STERILIZATION. ©779, 0790 
STIRRING, 0715, 0739, ©939 
STOCHASTIC PROCESSES, 0546. 0556, 0850 
STOCKS, ©614 
STOICHIOMETRY, 073© 

STOMA, 0544 
STONES, ©837 

STORAGE. 0521, ©596, 0628. 0659. 0673. ©680, 0685. ©702, 
0703, ©7(M. 0705. ©706. 0709. 0710. ©713. 
©714, ©732. ©743, 0756. ©779. 0780, 0793, 

©804 , 0813, 0814, ©908 
STORAGE RESERVOIRS. 0613. 0787. 0872 
STORM SEWAGE. 0506, 0633, 0834. 0835. 0837, 0838 
STORM SEWERS. 0656. 0666, 0834. 0836, 0839 
STORMS. 0546. 0553, 0554. 0560, ©562, 0633, 0634. 0811, 
0814 0836 

STRAIN (BIOLOGICAL), 0669 
STRAINERS AND STRAINING, 0654, 0842 
STRATIFICATION. ©570, 0583 
STRAW, 0913,0914, 0945 

STREAM FLOW, 0542. 0545. 0550, 0551, 0574, 0575. 0577 
STREAMS (EXCLUDING NATURAL CHANNELS). 0699 
STREAMS (IN NATURAL CHANNELS). 0507, 0535, 0557. 

0558,0559,0572, 0573.0576, 0579, 0582, 
0596, 0599. 0600,0601. 0602,0603, 0604. 
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0695. 0606. 6*07.0609 0610 06110612 
0613, 0615.0616.0617.0610. 0619. 0624 
0623.0624.0626.0627.0629. 0630.0633. 

0636.0630.0639.0640.0643.0647. 0648. 

0649. 0656.0651,0661. 0671. 0699.0718. 

0721.0725. 0726, 0738, 0749. 0750. 0753. 

0761.0766. 0817.0825.0839.0851. 0852. 

0859. 0878. 0920. 0945. 0947 0951.0956. 

0958,0960. 0961.0978.0990.0996 

S TRESS, 0823 

STRESS (MECHANICAL).0825 
STRIP. 0582 

S TRIPPING, 0727. 0752, 0853. 0858. 0904 

STRIPPING VOLTAMMETRY. 0717. 0721.0727. 07.36.0752 

STRONTIUM. 0722 

s Tkl CTVRES. 0522.0528.0545, 0548. 0549.0557 0563 
0567.0572.0603.0699.0730. 0810. 0811. 

0823. 0824. 0836. 0846. 0890 0955. 0958 
0973.0994 

SI HMI RGHNCF. 0615. 0871 

si HMHRSIBI.ES. 0581. 0796 

si BSIDENCE. 0584, 0817 

SI flSTI ITTION. 0644.0748. 0884. 0994 

si H STRATHS. 0629 0667 0745, 0775, 0778 0790 0801 

0862. 0891.0898 0911.0916 0928.0939 0961 
sl HSI Rl-ACE. 0542. 0543. 0588. 0609, 0667 0818 0874 
M BTFRRA 
sl HTRACTING. 0640 
SUBURBS. 0833 
SI CCINATES 1000 

si G AR (SI E ALSO CARBOHYDRATES! 0665.1)667. 0900 
0927, 0973 1000 

sl I I’HATES, 0621. 0622. 0632 0636. 0690 0737.1)758. 0768. 
0789. 0821.0915 

sl I mil)F.S. 0644, 0716, 0854 0904.0935 

si i pnm:s. 0751 .0782 .0938 

Sl I PHONE. DERIVATIVES. 0781.0918 

sl I PHONIC ACIDS. 0722 

si 1 PHOXIDK. 0781 

sl l PHI R. 0716. 0781.0782. 0891 

sl I PHI R DIOXIDE. 0964 

si 1 PHI K OXIDIZING. 0891 

SI l.l’HDRK ACID. 0703. 0721.0891.0915 0937.0946 

Sl NNYVALE, CA1.II .0860 

sl PER I OR LAKE. 0961 

SI PF RNATANT LIQUOR. 0868, 0927 

SI PERSATURAVION. 0948 

SI PI KVISION, 0796.0798 

Sl Pi’LlES 0531.0575. 0578,0579.0640. 07(M 071(1 0714 
0777. 0780, 0798. 0833. 0856. 0866 (1874 
0876.0897 

SI RT. 0568 

Sl RI-ACE WATER (S/A 

LAKES,PONDS,RESERVOIRS.STREAMS). 

0537. 0588. 0589 0619. 0637 0651 0725 
0740. 0766. 0800 
SI 'REACTANTS. 0736 
SURPLUS ACTIVATED SLUDGE. 0879 
SI RROl 'ND1NG. 0620, 0823. 0837, 0958 
SURVEY. 0563. 0571, 0582. 0605. 0613. 0649. 0666. 0694, 
0726.0740.0767. 0788.0810, 0823. 0825 
0828. 0834.0072. 0964 


SURVIV AL. 0956. 0967 0973 
SUSPENDED, 0620 0880 
SUSPENDED LOAD. 0638 
Sl SPEND! D SOIJDS. 0615.0620.0754.0056.1 
0903. 0911. 0912. 0916. 0931.0934 
SUSPENSIONS. 0659, 0663 0714,0744.0769. 0905. 0930. 
0980 

SUSSEX. 0649 
SWABS. 0886 
SW AMPS. 0608. 0817 
SWEDEN. 0964 
SWINGING. 0763 
SWI IT H. 0728 

SWITZERLAND 0599 0605. 0759 
SY J P G ,0972 
SYMMETRY. 0814 0823 
SYMPTOMS 0704 
SYNCHRONIZATION. 0541 
SYNOPTIC 0636 

SYNTHESIS 0563 0587 0599 0654.0680.0682.0724.0730. 
0784, 0850. 0938. 0996 

ST NTH I VIC ITHRl S (SEE Al SO INDIVIODAI NAME.SI. 

09.14 

MSVEMATICS 0522 0824.0975 


lAl I III. 0577 
I All . 0578 0969 0979 
I All INI is. 0914 

T All U ATI R (Sl l A) SO III Aim ATI-.R) 0696 
T MWAN 0757 

I ANKS. 0681, 0764, 0874 0896 0900, 0903 0905. 0910. 0997 
I ANKS (AERATION> 0856. 0871.0879. 0903, 0908. 0909 
I ANKS (DIGESTION) 0879 0898 0911.0938.0939 
TANKS (SEDIMENTATION). 0855. 0B48 0869.0879 
TANKS i SEDIMENT A DON) (INC '1 INED TUBE) 0870 
I ANKS (STORAGE| 0908 
T ANKS (SrORAGI iiWAIT-Ri 0835.0847 
I ANNLRIES (SI I AI.SO LI .A I HER INDUSTRY i 0935 
! ANNI Rll.S WASH WATERS (SEE ALSO l.l .A I HER 
INDUSTRY 0687 0936 
I ANNING, 0901 
I ANT AH M. 0954 
I ARC JET ORGANISMS. 0996 
TARTRATE. 0954 

TASK S AND ODOURS. 0780, 0811 0854 0900 0925 

TAX A 0541 0605.0604 0605.0606 

TAXATION, 0536 0816 

TAXONOMY. 0602 060.1 

I C'MTB. 0746 

IICHNEIIUM 0954 

n/'HNICIANS 0691 

TE.I F.METRY. 0857 

TELEVISION 0571. (Will. 0821,0827, 0832. 0834 
TEMPER A IT . 0604 

TEMPERATURE. 0531 0550.0551.0581.05X7.0600. 0601, 
0603.0610. 0614, 0617. 0644. 0677. 0718, 

0741.0749. 0751.0763. 0777, 0790. 0864, 

0880 0882. 0902.0913.0922.0933 0934.0967 

TENNESSEE. 0562 
TENSILE STRENGTH. 0883.0884 
TERBUTHYLAZINE. 0988 
TERBUTRYNh. 0781 
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TERMINOLOGY, 0693.0770 
TERR ACES 0643 

TERTIARY TREATMENT (SEE ALSO ADVANCED 
TREATMENT), 0812 

TETRABl JTYLAMMON1UM HYDROXIDE, 0722 
TE1RACHlX)RODIBENZO P DIOXIN. 0681,0994 
TETRATHIONATE, 0891 
TEXAS. 0591 

TEXTILE INDUSTRY, 0929 

TEXTILE INDUSTRY WASTE WATERS. 093L 0932 

TEXTILES, 0901. 0931 

TEXTURE. 0628. 0712 

THALLIUMi 0759 

'PHALLUS, 0964 

THAMES RIVER, 0557 

THAMES WATER, 0764, 0798 

THAWING, 0659, 0663 

THE NETHERLANDS, 0880 

THRRMA1KOS, 0647 

THERMAIKOS GULF 

THERMAL (SEE ALSO TEMPERATURE), 0810, 0850, 0882 

THERMOCJRAVIMETRY. 0907 

THICKENING, 0792.0852, 0863,0896, 0909 

THICKENING HQUIPMEN1. 0767 

THICKNESS, 0801, 0810, 0825 

THIN FILMS, 0793 

THIOBBNCARB, 0743 

THIOCYANATES, 0954 

THIOPHENE. 0644 

THIOSI )l .PHATES, 0891,0938 

TH1RLMERE, 0579,0810 

THORIUM, 0760, 0761, 0954 

THOROUGH. 0694, 0793, 0825, 0947 

THREAT, 0872 

THREONINE, 0766 

THRESHOLD LEVELS, OKI I, 0901,0982 

THRUSTING. 0799 

THURINGIA, 0612 

TIDES, 0557, 0608, 0615, 0623, 0657 

TIGHTNESS. 0506 

TIME (SEE ALSO PERIOD OF TIME), 0511.0544, 0556, 
0564.0565, 0577, 0580, 0583, 0589, 0594, 

0596 0621.0623. 0631.0633, 0636, 0641. 
0686, 0689, 0691,0701.0704. 0717, 0721, 
0722, 0740, 0745, 0752. 0756, 0775, 0777, 
0791, 0798, 0801. 0811. 0814, 0817, 0855 
0866. 0867,0868. 0883. 0884, 0894, 0911. 
0933. 0936, 0946, 0954. 0962, 0979. 0983. 
0988, 0997,0999 

TIME DEPENDENT, 0543, 0546, 0547, 0551, 0562, 0564, 
0601,0606,0630 

TIME SERIES ANALYSIS, 0545, 0557. 0573. 0575, 0591, 
0632, 0893 

TIN, 0716 

TIN (ORGANIC COMPOUNDS), 0671.0674. 0986 
TISSUE CULTURE, 0670, 0685, 0995 
TISSUES (BIOLOGICAL). 0638,0681 0683 0772 0848, 
0962,0969. 0979, 0984, 0989, 0993. 0999 
TITANIUM OXIDE, 0791, 0930,0949 
TITRATION. 0710, 0944 

TOILETS (SEE ALSO REST AREAS, WASH ROOMS), 0886 
TOU&R ANCE 0699, 0724, 0905.0956 


TOLUENE (SEE ALSO METHYLBENZENES), 0667.0746 

TOOLS, 0545, 0575,0756 

TOPOGRAPHY, 0580, 0964 

TOPOLOGY, 0562, 0595 

TOUGHNESS, 0693 

TOURISM, 0908 

TOWERS, 0937 

TOWING, 0841 

TOXIC SUBSTANCES (SEE ALSO TOXINS), 0656.0670, 
0683, 0698, 0929,0982, 0990,1000 
TOXICITY (SEE ALSO LETHAL LIMITS), 0508, 0513, 0539. 
0637. 0670. 0672, 0685. 0687, 0704, 0708, 
0733, 0738, 0778 0779. 0856, 0858.0901, 
0902. 0904,0923, 0925, 0934,0941.0963. 
0967.0974, 0977.0980, 0981, 0986.0994, 
0995,0997,1000 

TOXICITY MEASUREMENTS, 0675, 0963, 0996, 0997. 1000 
TOXICITY TESTS, 0597, 0699, 0923 
TOXICOLOGY. 0504, 0653, 0656, 0670,0685, 0702.0703, 
0707 0709, 0923 

TRACE AMOUNTS, 0645, 0674, 0683, 0717. 0718, 0719, 
0720, 0721,0726, 0727, 0729, 0733,0735, 
0737,0741, 0747, 0748, 0781,0974. 0981 
TRACE ELEMENTS, 0720 
TRACERS, 0588, 0636. 0737, 0762 
TRACERS (RADIOACTIVE), 0681 
TRACING TECHNIQUES, 0589. 0689.0762 
TRACTORS, 0827 
TRACTS, 0960 
TRADE, 0805 
TRADEOFF, 0559 
TRAFFIC, 0613 
TRAGEDY, 0594 
TRAINING, 0520, 0797 

TRANS (SEE ALSO WITHOUT PREFIX), 0999 
TRANSECTS. 0543, 0602. 0630 
TRANSFORMATION (SEE ALSO 

BIOTRANSFORMATION), 0637, 0645, 0775, 
0790, 0803, 0838, 0858. 0982, 0999 
TRANSMISSION. 0833 

TRANSMISSION EITXTRON MICROSCOPY, 0673 
TRANSPIRATION, 0544 
TRANSPLANTING, 0684, 0967 
TRANSPLANTS, 0684 

TRANSPORT. 0532, 0544, 0549. 0562, 0573, 0574, 0581, 
0582, 0589. 0595. 0601. 0612, 0621, 0623. 
0636,0642. 0646. 0647. 0661. 0663, 0680, 
0691. 0702, 0703. 0705, 0707, 0708. 0709. 
0728, 0731. 0740. 0747. 0748, 0754. 0766, 
0777, 0781. 0795, 0811, 0818, 0825. 0838, 
0865, 0869, 0871 0908, 0920, 0925,0933, 
0958, 0973 
TRANSVAAL, 0638, 0648 
TRANSVERSE. 0570 
TRAP, 058J, 0955 
TRAVEL, 0588, 0689 
TRAVERSING, 0512,0825,0837 
TRAWLING, 0957 

TREATABILITY. 0913, 0923, 0926, 0927,0934, 0936 
TREATMENT. 0507, 0508.0528. 0536, 0634, 0646,0654. 

0667, 0670, 0680,0690.0704, 0705, 0707. 
0708, 0712,0713, 0741, 0743,0760,0767, 
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*775. *77*. *777. #77*. *7*5. *7*7. *7**, 
*7*2.07*4.001J. 003*. 0040.0041.0056, 
•051.0052.0055.0859.00*2.08*4.08*9. 
0070.0871.0074.0076.0000.0001.0805. 
0007,0092.0095.0099.0900. 0902.0903. 
0904.090*. 0900.0909.0910.0911.0913. 
0914.091*, 0920.0921, 0924, 0925,092*. 
0927.0929.0930,0931,0932, 0933.0935. 
093*. 0937.0930,0944.0945.0944.0947. 
0948.0949.0950.0951.0952. 0953.0955. 
0973.0997 

TREATMENT PLANTS. 0500,0529.0539. 07*4. 07*6, 07*7. 

0777.0700,0790. 0013. 0817. 0020.0041. 
0051.0057.00*3.0867.0074. 007*. 0900.0900 
TREE FELLING, 0*43 
TREES. 0582.0*16.0772.0887. 0888 
TRENCHES. 0501.0530.0019.0829,0030.0040. 0841 
TRIA2JNES. 0*49 

TRIBUTARIES. 0*02.0*05, 0*12,072* 

TRICHLOPYR, 0743 
TR1CHLOR1NATED. 0924 
TRICHI GROACET1C ACID. 0790 
rRICHLOROETHANE 
TRIFLURALIN, 0*47 

TRIHAIOMETHANE FORMATION POTENTIAL. 0782 

TRITIUM, 0757 

TRITON X100. 0717 

TROMBAY, 0755 

IROPHIC STATE. 0999 

TROPHIC SYSTEM (SEE ALSO EUTROPHICA HON). 0*10 
fROl'T (FRESHWATER) (SEE ALSO FISH (SALMONID). 

0583. 0750 

IKUNK. 0811 
TRMNG.0945 

Tt BP.S (SEE ALSO PIPES). ©**3, 0*93, 08*2. 0880. 0933. 
094* 

TUNA FISH. 0737 
II NBRIDGE.0800 
HNGSTHN. 071* 

TUNNELS AND TUNNELLING, 0501.0799. 0809. 0819. 
0820. 0835. 0840 

U KBIDITY, 0601. 0*17. 0707, 0798, 08*8 

Tl RBUI.ENCE. 05*8. 0*29, 0811 

Tl RKEY, 0883 

TWO PHASE. 0879, 0940 

TYROL. 0524 

TYTIJN, 0833 


l S ENVIRONMENTAL PROTECTION AGENCY. 050*. 

0593, 0*1*. 0657. 0727 0944 
U S GEOLOGICAL SURVEY, 0*40 
ULLSWATER. 0579 

I T.TRAFILTRATION, 0*50. 0708. 0794, 0871,0918. 0933 
ULTRASONICS, 06*2. 0744.0810 
ULTRAVIOLET DISINFECTION. 0876. 0877 
ULTRAVIOLET RADIATION, 0665,0717. 0721. 0740,0746, 
0779.0783,0785.0791.0876, 0877.0920, 
0949.0964 
UMBILICAL CORD. 0809 
UN IONIZED. 0963 

UNDERGROUND. 0817.0818.0824.0828.0830,0837 
UNDERWATER. 0809 .0825 


UNICELLULAR ORGANISMS. 0546 
UNIFYING 0584 

UNITED KINGDOM. 0503. 0511. 0567. 0651. 0*52. 0*79 

0*83, 0795. 079*. 0797.0002.0003. OHIO, 0871 
UNITED STATES OF AMERICA. 0502.0*06.0507,0520. 

0525.0550.0551.05*1.0*07.0*08.0*10, 

0*1*. 0*21. 0*22. 0*27.0*28.0*32.0*40. 

06*7,0*92. 0*95. 0723.072*. 0738.07*3, 

0802.0022.0059 00*0.0072,0093,0907.0908 
UNIVERSITIES. 053*. 005* 

UNIX. 0*25 

l INTRRATED 0572.0*54.0M2.0*72, 07*2.07*6.0059. 

0871.0924. 0*29.0933 
UPGRADING, 0507, 08*3.0908.0950 
I ! PLAN[> AREAS 0608. 0*09 0*11.0635. 0637. 0049 
l 'PTAKE. 0*2*. 0*37.0*70.0*75.0*77.0*81.0725.0087. 

091* 0981.0994.0998 
UPW ARD FLOW, 0911 
URANIUM. 0754, 0758,0954 
URANIUM INDUSTRY, 0758 

URBAN AREAS. 0515.051*. 053*. 05*1. 05*7. 0579. 0584 
0591 0609, 0*32. 0*94. 0723. 075*. 0777. 
0799. 0811.0812. 0825. 0833.0837. 0838. 
0042. 08*0.0072. 0087.0892. 09*1 
URIDINE. 0998 
IT AH. 0516. 0*28 
UV IRRADIATED 0717 


V SHAPED. 0813 
VAAI..0848 

VACUUM.0822.0HJ2 0833.0835 
VALAIS, 0*05 

V Al HNCY. 0*42. 0676. 0724. 0732, 07.14, 0788 
VALINE. 07*6 

VALLEYS, 0518, 0547. 05*2. 0*28. 0822, 0845, 0889 
VALVES, 0*93. 0728 0804. OHIO. 0822. 083* 

VAPOUR. 0739.0742 
\ APOUR PRESSURE. 0739 
VICTORS. 05*8 

VEOin ATION. 0560, 0584, 0607. 0608.0610, 0627. 0813, 
0958 

VEGETATIVE. 0542, 0544. 0582, 081.1 

VEHICLES (SEE ALSO TANKERS). 0588. 0613. 0809 

VELOCITY. 05*1. 056*. 0583, 0783. 0022 

VELUWE, NETHERLANDS. 0080 

VENEZIA, 0623 

VFNT1LATION. 0811 

VENTURI, 0696 

VERIFICATION. 0593.0*83,0921, 0932 
VESSELS, 0878,0927 

VIABILITY. 0517, 0*83, 0*95, 0079,0929, 09*7 

VINCLOZOLIN, 0742 
VINYL CHIjORIDK, 0*85 
V1N YUDF.NE CHLORIDE, 0730 
VIRGINIA. 0*56 

VIRUSES (-GENERAL ) (SEE ALSO INDIVID GKPS 
BELOW), 0779,0877 
VISCOSITY. 0879 
VISIBILITY. 0837, 0894 
VISION, 0516,0521, 0827.0037 
VITAMINS. 006*. 0992 
VITRIFICATION, 0715 
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VOID AGE, 08X3 

VOLATILE MATERIALS, 0508, 0644 0742, 0811 0890, 
0902, 09X3, 0939 
VOLTAGE, 0684,0698 

VOLTAMMETRY (SEE ALSO POLAKOGRAPHY), 0727 

VOLUMETRIC ANALYSIS, 0722 

VOLUNTEERS, 0652 

VON, 0959 

VYRNWY. 0810 


WALES, 0503. 061L 0840, 0984 
WALKING, 0849 

WALL, 0696, 08X3, 0825, 0862, 0986 
WALTON. 0764 
WARES. 0571,0797 
WARMING, 0561, 0604. 0605, 0854 
WARS, 0683 

WASHING. 0643, 0760. 0855, 0860, 0933 0946 
WASTE,, 0628, 0694, 0779, 0793. 0863. 0882, 0895 0898 

0899, 0914, 09X3. 0926 0929 0931 0937 0939 
WASTE DISPOSAL, 0793 
WASH; DISPOSAL SITES (SEE ALSO D1 IMPING. 

LANDFILLS). 0583, 0584, 0888 
WASTE TREATMENT, 0929 
WASTE TREATMENT PLANTS, 0525 
WASTE.WATER, 0514 0536, 0612, 0686, 0759, 0767 0784 
0841,0854, 0856, 0858, 0859 0860 0862, 

0870, 0876. 0885. 0892 0900 0902. 0903. 

0909 0910. 0912, 09U. 0916 0918, 0919 
0921,0923. 0924, 09X5 0932 0933. 0937 
0938, 0943, 0944, 0947. 0948 0951 0952 
0953,0954. 0975. 0993 
WASTEWATER STREAM. 0929 
WASTEWATER TREAT MENT, 0504. 0528, 0658. 0672. 

0852, 0858, 0861 0871, 0882, 0909. 0921 
0925. 0951 

WASTEWATER TREATMENT PI-ANTS (SEE Al SO 

SEWAGE WORKS. 0658. 0820 0851 0852 
0859, 0870. 0887, 0888. 0889 
WATER. 0507, 0509 0510. 0512 0515 0516, 0517 0519 
0520, 0524 0527 0528. 0529. 0530 0531 
0535, 0536, 0538 0542, 0555. 0561.0562 
0570. 0578 0579 0581 0582. 0583. 0588 
0608, 0609 0612. 0617, 0621 06XV 0627 
0631,0634, 0636,0638, 0639 0641 0642, 

0647 0648, 0650, 0655 0657 0663 0668. 

0676, 068 L 0683, 0685, 0694, 0696 0699 
0700.0704. 0712. 0713. 0714 0728 0732 
0739 0742 0743. 0744 0747 0748 0751 
0752, 0755. 0758. 0759. 0763 0764 0766 
0767, 0775. 0776, 0777 0779 0780. 0781 
0785, 0787. 0788, 0789 0790 0791 0792 
0793 0794.0801,0817 0826 0842 0843 
0853. 0870, 0877, 0883 0886,0892 0894 
0896. 0917, 0932, 0936, 0937, 0940 0941 
0946.0970.0981,0994 0998.0999 
WAFER ANALYSIS, 0616 
WATER BALANCE. 0564, 0565, 0578 
WATCH BOARDS. 0880 
WATER BODIES. 0521. 0584. 0612, 0631. 0901 
WATER COLUMN, 0581.0617. 0621, 0626, 0642 0645 0649 
0666,0901 


WATER COMPANIES. 0509. 0540, ( 

WATER CONSERVATION, 0532. 0592.0043 
WATER CONSUMPTION (SEE ALSO WATER DEMAND;. 
0536, 0539. 0591. 0592, 0792 

W ATER DEMAND (SEE ALSO WATER CONSUMPTION), 

0561 

WATER DISTRIBUTION, 0517 

WATER FLOW, 0624, 0844, 0946 

WATER INDUSTRY, 0528. 0534, 0540. 0654, 0698. 0795 

WATER LEVEL. 0557, 0578. 0812 

WATER MANAGEMENT, 0505, 0516, 0519, 0521,0524, 

0530 0532, 0535, 0561. 0584, 0612 
WATER POLICY, 0512 
WATER POLLUTION CONTROL, 0872 
WATER QUALITY (NATURAL WATERS), 0506, 0507, 

0508, 0521. 0526,0530. 0535, 0537 0595, 

0601,0609, 0610, 0614, 0615, 0618, 0619, 

0621, 0622. 0623. 0624, 0628, 0631.0633 
0634 0676. 0689, 0690. 0694,0695. 0699, 

0700. 0744, 0767. 0772, 0813, 0859, 0892. 

0906. 0950 

W ATER QUALITY (TREATED WATERS). 0511.0691, 0694. 
0744 

WATER QUALITY CONTROL. 0502 
W ATER RESEARCH CENTRE, 0795 
WATER RESOURCES. 0516. 0519, 0530, 0535, 0561 0565 
0800 0847 

WATER SALES. 0517 

W A TER SERVICES COMPANIES. 0503 

WATER SHORTAGE, 0516. 0592 

WATER SUPPLIES 0511.0524,0529,0531,0538 0575. 

0588,0616,0654 0655.0694 0700 0705 
0706 0756, 0766. 0777 0779 0782 0785 
WATER SUPPLIES (DOMESTIC), 0860 
W ATER SUPPLIES (POTABLE), 0511 0517 0531 0641 
0646 0654, 0655. 0692, 0700 0705 0707 
0708 0709,0715.0742,0748 0749 0752. 

0756, 0766.0778, 0780, 0782 0787, 0872. 0963 
W ATER SURFACES, 0657 
W ATER TABLE, 0584 0610, 0689, 0829 
W ATER TEMPERATURES, 0605. 0606, 0607. 0614, 0617 
0657 0793 

W ATER TREATMENT. 0690. 0764. 0767, 0768, 0774. 0794, 
0796, 0875 

W ATER UNDERTAKING. 0531, 0780, 0833 
W ATER USE, 0533, 0544, 0591.0843, 0844 
WA TER WORKS. 0522. 0530, 0579. 0715, 0765, 0777, 0785. 
0787, 0798 

w ATER WORKS SLUIXiE. 0773, 0774 

WATER YIELDS. 0541 

WAIERBORNE. 0998 

WATERWAYS. 08X5, 0859 0960 

W A VELENGTHS. 0746. 0919 

W AVLS (WATER). 0568. 0569 

W LA PtlER. 0550. 0551 0591, 0615. 0798. 0838, 0887 

WEATHERING. 0640 

WEIGHTING, 0546, 0611 

WELL SAMPLING, 0694 

WELL W ATER. 0724. 0757 

W ELLS uSEE ALSO BOREHOLES). 0689, 0694. 0695. 0798. 
0847 

W ELLS <INVERTED) 
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WES ER. 8612 

WESSEX WATER AUTHORITY #871 
WESTLAND, 0618 

WET. 0541.0555. 06M. 8674.0815.0889.0979 
WET AIR OXIDATION. 0880 

WETLANDS. 0505,8574.8607.06M, 0609.0611. 0621.0622. 
8627.0634,0637.0647,0847. 0997 

WIGHT. M21 

WILDLIFE. 0607.0849 

WILLAMETTE RIVER. 0960 

WINCHES. 8840 

WIND. 0582.8632 

WINDOWS, 0625 

WINDROWS. 0914 

WIRE AND CABLE. 0809. 0862.0896 

WITHDRAWAL. 0832 

WOOD, 0643. 0697. 0888. 0961 

WOOL. 0933 

WORKS (SEE ALSO PLANT). 0654. 0764. 0765. 0767, 0787. 

0798.0812.0839. 0855. 0867. 0872. 0877. 0958 
WORLD HEALTH ORGANIZATION. 0513, 0523. 0538, 
0825.0886 

WORMS (ANNELID) (OLlGOCHAETAi. 0600 

WORMS (HIRUDINEA). 0997 

WORMS (NEMATODE), 0600 

WORMS (PLATYHELMINTH) (TREMATODA), 0682 

WORMS (PLATYHELMINTH) (TURBELLARIA). 0600 

W< )VEN. 0862 

W UPPER RIVER. 0613 

WI PPF.RTAL 

WYOMING, 0822 

X Ray ANALYSIS, 0673 0907 
X RAi DIFFRACTOMETER. 0731 0907 

X RAY S, 0731 
XAD H 0734 

XI NOBIOTIO C OMPOUNDS. 0745. 0987 
XRI 0720 

Y ARDS. 0835. 0887 

Y 1 AS I S (SEE ALSO INDIVIDUAL GROUPS BELOW), 

0941 

'i III D 0541. 0545. 0546, 0564. 0625, 0670. 0773, 0778, 0781, 
0800.0916.0937 
YOKOHAMA. 0834 

Y OKKSH1RE WATER AUTHORITY. 0849 
ZERO. 0617, 0634. 0672. 0769 

ZINC 0639, 0680. 0684. 0717, 0721.0723, 0724. 0727,0776, 
0803. 0848. 0860. 0878.0965,0967. 0968. 0977 
/ONES 0509 0568. 0600. 06%. 0832 


AQUA LINE ABSTRACTS VoI.ll No.2 

© 1995 WRc pic Reproduction not permitted 
243 



NEW WRc PUBLICATIONS AND 
AWWA CATALOGUES 

Comprehensive coverage of Water Publications 
Reports, Manuals, Books, Databases, CD-ROMS 




D I ■ 1 

mr.hf 


y > 


For free copies contact WRc Publications, Henley Road, Medmenham, 
Marlow, Bucks SL 7 2HD Tel 01491 571531 Fax 01491 411059 



N1W WATER DISTRIBUTION MANUALS 

Offering the most up-to-date Water Industry information on 
materials and associated specifications. 




MANI.AI I OH 
Till HI Mill 

up ni.HTRini rmN 
AVI) THI NK MAINS 


^ and thoir 

•ppRCSuon range 

’ mu H 4 ^ L.^Jk fc JLm mi m gNL A - - ■ - A -K- . _- JM 

VP NIRMMi fUr FiyvyiTVIflBVW InpB OySWfnB TOT WRWK OLppfy AfXMCAlKW W U 

- offerkig guklanco on pmcrtk^ design arnj installation of PE pipe for 
watorsuDOtv 

ED SMiAS * liiiAHiMiiM - (A. -* - - - - AM 

RB fPMMMPV 10* TTV%* y i D RR Mf W ?H(JR 9fwVui mi 

* « fKBcSod guide to manufacture, design, instatetkm »Ki operation 

WB Postage and Packaging «*ir a 

For further information contact WRc Publications, Henley Road, Medmenham, 
Marlow, Bucks SL7 2HD. Tel 01491 571531 Fax: 01491 411059 


4 & 




















AOUALINE ABS TRA TS 

Published Monlhls hv VV Rc pk 


Aims and Scope 

\ ()( \/IX/ MiSIHAi IS pu a nit's e omprehensivc coverage of the world's scientific and technical 
literature on water wastewater ason iatrd engineering services and ihe aquatic environment Sources 
i ik h idt more than httf* journals together with icports conference proceedings, books and othei 
dr k urnents som< id wine h have limited i m illation Some |U OOO *ib\tiac is are produced annuallv The 
ahshai Is a/e maintained as a t oinputer held tile u hu h now contains over K>0 tXK) references cKilinj. T 
bar k to I ) iik ludme* supplemental v abstruc is in >t published in flit journal f ubstj at t numbei s prefixed 
l>\ Si (lie < umpiilei isalioii ul \(Jl \l i\l MiSIRU IS enables a number of other services to be 
piov ided 

Online Searching 

I Ik r omplele database, A(J l \ LI Nix, is a’ u I able lor online seaic h mg etUiei v ia ()KHI I (,)( 1 SI I L or 
v la I S A IRS I he online database is update d monihlv I or lurlhei elelails please contact the* 1 dilnr 

( I) ROM 

llu e omplele database is available on ( I) ROM dnectlv Horn W Re Ihe ( D use's the powerful 
(leMiuew letueval software vvhieh uin run cillui uinlei MiuosoIm WINDOWS' or Microsoft 
I)( IS hj I lie V<|iialine ( I) R( )M »s avail »hle on annual subse riplion w ith lour e|u.uteil\ updates 

One-off Sea re lies 

I) vou vv jsh (o seari li the VCM VI INI data I vise but don t have ac e ess to the < mime I lost s\ stems oi I he 
( D si au Ik. s ma\ Ik t ante d out on votn behalf In W Kc stall I or further details pk ase e out at l (he 
I elrtoi 

SIM's (Selective Dissemination of Information) 

\ monihlv punt out ol absliacK based on standard headings lor lurther details please contact the 
I 1111 oi 

Pholocop) ing Sen iee 

Photo*. opies ol all items listed mav Ik obtained i v epl those mar D d \n orde r (or tit is me huh d w hie li 

e an be phoUu opu il and sent to tin PhoUu opv me Sei \ iv c \qualnu 

I ranslation Sen ice 

I I an slat ions ol al>shae led iloe urnents into I m dish an available w here a translation puce' is indicated 
\pplv to the I i auslation Sei \ k e \i|naltiu 

Iditor: Karen Oibbs 

W Re pk , I rankland Roael Blaciove S\v melon Wiltshire SNSS^I \ K I elephone if) pu v »S | i | | 

1 ax (01 T *n»S| r i: 

Subscription Rates 

\nmial institutional iaies tioosi Journal L s ' s CD-ROM II s ~' s Joint journal and ('I)-ROM 
package l Is^s 


Stei Imp pi tc es at e det tmliv e Pi k es me hide postage and msuiaru e and are subjec t to c hange w ufioul 
nolle e 

1 he pajvr used m this public alum meets [he minimum requirements ol \merican National Standard tor 
Inlounation Sueiues IVimaneiue of Papei tor Punted l tbrarx Materials, \NS1 /^MS P>N4 

* WRc pk No part ol this publication mav be reproduced sioied in a retrieval svsternor transmuted 
in anv form oi bv an\ means, electronic, ek\ tiostatk, magnetic. tape photocop\mg. recoidine or 
otheivvise. without the mission in wutmg trom the copvright holder Published monthK 



CONTENTS 



Wetter Resource* and Supplies 

Legislation, Management, Atmospheric Precipitation, 
Surface Waters, Grt>undu*ater$ 




Water Quality 

Eutrophication . Ecosystems, Pollutants, Drinking Water 
Quality, Health Hazards 



Monitoring and Analytic of Water and Wattes 

Microbiology, Indicator Organisms, Sampling Techniques, 
Monitoring and Surveys, Instrumentation, Chemical Analysis 
and Physical Measurements 


Water Treatment 

Particulate remotal, Biological Treatment, Disinfection, Ion 
Exchange, Organics and Metals Removal, Membrane 
Prtxresses 



Underground Service9 and Water Use 

Water Distribution , Foul Sewerage and Storm Sen#rage. 
Outfalls, Irrigation, Aquaculture. Water Reuse. Power 
Generation 


Sewage 

Primary f Secondary and Ternary Treatment PrtH'esues. 
Sludge Treatment, Disposal 




Industrial Effluents 

Organic Wastes, Chemical Wastes. Metalamiatning Wastes, 
Fossil Fuels, Radtoactnft Wastes 



Effects of Pollution 

Thermal Discharges, Sewage, Ecosystem Modification* 
Chemical Wastes 


t 





AQU ALINE EXAMPLE LAYOUT 


Abstract number 
used for ordering t opie * 
oj artu les from u\ 



Title 



Elimination of phosphorus hi a com hi nation of WoJogkal a«l 


Authors 



Source of document 



Abstnu i 


physico-chemical treatment* 

O BAl AMANI if'ntversite dcs S« icncrs ci de la Technologic 
<1 AlKCr>,*nul A OAIl> 

terhnii/urt .V irnrr, Mf'hod,, IWV H», N<> ™ *V»L 

f rrnch, hngbsh summary J 

Laboratory rapenmcim wrrt amducied with the aid of a small 
upflow aerobic freed film reactor in which the biomass support 
consisted either of crushed limestone r»r femgeoous rock fragments 
(hr i olumn was fed with raw sewage with the aid of a peristaltic 
primp and the rate adjusted to achieve almost complete elimination 
til organic matin coupled with precipitation of phosphates at the 
sulfasc of (he stone pasting due to the formation of insoluble 
i.lie mm or term phosphates In a nmipamon of the effectiveness 
„! pic 2 column pat king materials the non bearing rock fragments 
gase the best results I Ol>and phosphorus was about HVdO percent 
1 rrejurntbackwashing was required to prcscnl clogging, and a larger 
amount of biomass was c ollcs ted from the iron brarrng ok k packing 
than (tom the limestone packing complementing the higher removal 
performance of this material iLngl.sh translation I'hi pounds sier 
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afcw Abilracls 95-1005. 95-1176,95-1177,05-11711, 
95-1179,95-129* 


95-1001 

(lean Wttir Act rraothorizitton: how far have w* come? 

\ M FREEMAN (Bowdoin College. Brunswick Me / 

H it.fr Beuwrces BuiteUn 1994 30, No 5. 70T-79K 
TV relationship between benefits and costs associated with the 
(lean Water Act of 1972 is examined An Curtice effort m 1979 to 
estimate the bene ft is associated with achieving Clean Water Act 
object»vrs n reviewed Factors that would be involved m doing a 
retrospective bencfu-cnsi analysis ot the Clean Water Act and 
changes in measurements of water quality since the J97(K art 
discussed A resent effort in 1994 to estimate the realized benefits 
issiHialed vs ith the Clean Whiter Act is summarized TV benefits 
Ant estimated using an csplu it model ot pollution discharges ami 
, hangt s in w jin quality l ,S. 

0M002 

Reauthorizing the C lean Water Act looking lo tangible values 

R W AD1.J R I Uuih University Salt laiKr (Tiv ) 

U utrr Rt*u>urxr\ Bulletin 1994. 30, No V 799 H07 
The progress of the I9 7 2 Clean W alrr Act is evaluated bv reference 
to traditional measures of programme implementation (V S I PA s 
biennial National Water Quality Inventors reduction* in pollutants 
(caching surface waters evaluation nl long term trend data on am 
birw water quality I and lo evidence ot real world progress (human 
'sr d»h usks risks to aquatic spec ics and ecow stems) This analysis 
'itla aied that the objective of eliminating the release of pollutants 
w » i i mg wav off Serums point soutcc releases continued but the 
'Mluiai ol the remaining pollution Larne from urban and agmullunil 
irnilf Progress had been made m curbing chemical pollution but 
igmluaiu habitat loss continued Solutions to thr problems could 
K li oded into 4 categories < l) tilling gaps m standards monitoring 
»nd information (2* closing gaps in controls on point source* t H 
iifrcssmg polluted runoff (nonpoint source pollution I (4» protect 
hi aquatic ecosystems paonormi versus multidisciplinary up 
t r nu hi-s m i. lean water arc discussed with rclnvwc* to cost benefit 
ifi *1 \ms ot v lean w aler programmes and cost rtfn tivrr»c*s analysis 
i u in inih imtnbvrs 1 here arc V 1 trleirm r* t’.S.A. 

94 HMI3 

PrequMlificathm procedures and quality assurance lor under- 
Hi ound pipe installation consequences of Furopeun develop¬ 
ments 

W HI II RM AW 

^ di / \\n\u r/Ahwuwrf l l H>4 135, No 11 hlW»t<i mdM9b?tl 
f > tirrrnjri i nglish summary i 

I he implications of recent IJT Directive* in respect ol competition 
uul tendering for contract* on behalf of municipal and publicly 
owned u>i portions are discussed relative to the procedure* already 
obtaining m West Germany Under the new irgulatwris pertaining 
to the single market for Europe, opportunities for tendering for 
comrac is must he open to all contractor* culpable of complying with 
the rcirvam pee-qualify mg conditions Tire client is emit led to vpc* 
ds these conditions and the contractor must provide evidence of 
compliance This prcxccSurc is compared with the eutittig provisums 
and specifications for ptpciavmg operations under ihe terms of thr 
D\ < (W document GW301 and the D\ GW has been at paim to <how 


That ib copulations do mx and ha with Ore new BC requirement* 
(Engtuh irstmlfitKW 2H0 pound* Mertmjp valid for IWh 

(icmnny 

VS-1004 

W ater in the war rone, 
f PFAVK1 

\eu N lenm/ 1994 144, No 194b H 14 
TV Imermiumul (ommmee of thr Red Cmn (lORO hail rcamfh 
launched *u ampaign to improve the prom bon of w suet uipphat and 
water engineer's during war At a symposium in Momreux, rhe U.W 
hfki vailed lor the bombing of waters* oik* to be outlawed and 
suggested similar protecUon lot jsower uatiotn Piohlrmi taced m 
maintaining and repairing water supplies m wm torn areas air dls 
c ussed International 

95 1005 

Standard hearers, 
k ha\ward 

Water A tnvironmrnt WtmrtXt'mrnf IW4 No 21 1? IT 
Ft ogress to date bv Noithumbiuin Water toward* ensuring that its 
oprtmuinul prtvedtues will seturr net reduction for their environ 
mental consequences to tfie standard proposed by British Standard 
BS77SO n mitlirwxl TV company workal i>n thr premise that its 
water timimern arul sewage treatment staff already knew then job 
and would not welcome additional lotm filling and irporl tiling 
merely to t onfum that all was well But reporting w hen things were 
not well was entirety aueptahle Auordmglv additional miming 
and liemnnstrations were provided tortmmd (where necessary 1 of 
long rvisting sources of potential rnvininnienutl rl/mger such m 
slorage of i hemicals ami the risk of spills and to tench where such 
dangers hud prrynmsly Vert umuspei tod A pilot m heme of report 
mg was mitiiitrd m ihe company s Northumberland area uiyolvmg 
the staff (open itinerant> of 2 wnret treatment works irnd M» writer 
pumping stations and 100 sewage treatment works and HO sewage 
pumping stations A cher khst of procedures and normal jierloimtttw e 
data was made ayailablc al each site vo that visiimg stall perhaps 
lovrong for rrgulat staff who might l>r ill or on leave would ha r 
basic jvomt of dcpiUtiire data readily aucvithtr UR 

95 I (MR. 

I hough Is rm (he role, application and limits of *ts»nd- 
ardi/iition. huved on in (he water mini. 

H ADAM (AT NOR 1 

Ini\ni<ju*\ Silencer MefhthJe * 1904 K9, No Id *»4/> 440 (in 
f n nc h 

The lupt amount of rtlort bring put into thr task ot standardization 
in rrqvcit ut a wide range ^d prinltMls and sersues a< ros-. tfw* fi 
prompted a irvuw of the progress .ntneved in the water senior 
approvinutclv 4 years after the commenteinrnt of work in this area 
in IWi The rr view pafticuUily com earned (hr work ofthe Tn him al 
( omrmrtee* Tf 164 jmd TC' lh r > iJealmg with potable vupfdiev and 
wastewaters respectively within tlw frame work of the I or opr an 
Standard!/ation ( ommiftee togeiher w oh a number of otfier t omrrut 
lees ihe vuhjet It of whit h are relwtecf to the operation and control of 
water arwJ sewerage networks and thr materials quality asprets 
ionneund wuh them TV mimtsers of projects umkrr mh heading 
anil die stages reac hed are tabulated a total of 716 potential sUindantb 
has currenrlv been jwk»pted by f( and iW'arfy 1000 more are in 
vartous stages of fireparahmi A number of questions are raisevrl 
concerning the praciieal utihty of sue h a mass of rUx uments which 
rfdfrr quite i on vide ruble m their vi/r lontent and mode of fire sen 
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tattoo ami especially m then level of detail Some suggestions art 
made which arc aimed at *implifymg anti rationalizing the prepara 
inm of thrive itandanh wh.ch ate often widely <n(in/cd alter 
publication thnglith irandaiion IHt> pounds Mrrling valid for 
l f >9S Kurope 


nimm 

IfTtcU til material* in cnniaci with drinking water intended 
for human coiwumption Influence of Kuropean stand¬ 
ard Dali on and prior research on national and European regu¬ 
latory ccmlrnft*. 

J I (#01)1 I /MmiMrir dec Aff urrs S<x uJrv dr la Satire rt dr la 
Vilh AOHTMj S KK.AI ami V IT KOV 
h t hnttfui \ SHotio M* tlu th \ 1994 R9, No ID SS } Vn lit! 

I rrmh I ngh »h awmiaiy ) 

A kiruiliir isHUtd by tlu I rt in h Mimvtiv ol Health Lift'd I Mft 
January 1904 introduced new guidelines applicable 10 mutrnuk in 
ftmtiu.1 with drinking w.itri these id 1 u tolly recognized the results 
of prior fitting t>f certain organic materials in respeu ol iheti 
mainm m the not too distant future the hrciu.li regulations will be 
lurthcr amended and tKiemlrd to include lh* cited ol laiiope.in 
standards in course of preparation I he new regulations will lx* 
concerned with organoleptic ifutilny chcmiuil behaviour {based on 
migration insist and mu lOhmJngual properties iprolileraliorv ol 
bacteria in the water) fhe extension ot these tests to all types ot 
mafenats was at the stage preliminary to issue of I ( standards ] Ik 
implications ot these pending standards on the establishment ot a 
I mope an swum for appioval and entitle ition ot materials lot use 
in toniad with drinking water me discussed along with the nature 
ot further delmiti vr methods lor approval of malm ils mi lulling the 
use of s( uulard nw thudulogv and ihe need for ai i uralr >pec if n alion 
ot approved piodiMs and unlit nab to fx* included m ihe so called 
posit i v c ion l lu work id I mu h government I iboralonrvundi r th» 
dirte lion ol the flight i ( ommission lot Rubin He alt ft i > c wo uh it d 
iclevani to these qm slums il nghsh translation 1 fpounds sterling 
valid loi {90S) trance 


MMlHiH 

Sicily - Inlfind-waler uni mi genie tit ut the voulhern margin of 
htiropc uiU foi an Internet Ini a I dialogue 

P AIK \ I A <( .iihumh l nt\e rsrlv i R DtFIMKO tnd K 
( d Kl < Kl 

Ambio i'Ni IL No ’ 4AS 

( onsliuc live deft Ur between natmalisfs md utvcslors w as needed in 
the MnJilr iranean region Siulv is used as an c \ imptc ot the Lu k of 
communication and mlonnation Wafer demand had mirravrd dras 
tkally I felofcsfation caused dt cleaning groundwater levels Ibm 
were large si ale mldualmns ol seawater Mans artificial resejvous 
were commuted for aginulhiral irrigation diving the riser feeds 
below the dams I ffUurni* were channrli/rd in cemented channels 
VVatcr pollution was an ux leasing problem Italian environmental 
muialiscH wen ollen incite*, live bee mse of then reinterpretation bv 
tin* hx al authorities 1 be \u than I'uino Regionalc di Kisjnamcnto 
dell Acque illustrated this A ivci iluatiou ot water requirements 
wav needed and a sts Ucgv for economic exploitation ol Ihe water 
a sexirces Itah 


95-1009 

Water management in Finland. 

7 S KATKO rTohlnrinkaiu Tampere) 
l urnin an VFci/^r Pollution ( antral 1994 4* No 6 40-46 
The special features of Finnish water resources water supply cew 
eragt* water pollution control and related legislation ore described 
77ve needs ot water research the limited applicability of economies 
nl wale, rcgiurul uK^peratum and die imututional sanely in water 
services arc also considered Rtc wide differences m natural condi¬ 
tions dictated local ume by case, pollution control rather than ngid 
standards C ooperatinn between the public and private sectors was 
preferred to privatization Mote attive pdbhc msolvemcnf bs water 
and sewerage utilities was thought desirable An iruegiaied approach 
to water resources and water pollution lontruJ was considered essen 
Utti ii> overall environmenia! protection and management The poll 
ucv should also appls to \ inland s felatiom with ns neighbours 
Finland 

95-1010 

drinking water puhlidiv with respet I of Karkruhe 

J l'I Mf R tStadlwerke karlsmhei 

(tWb Wmu r/Ahiuiwt r I9 l >4 135, No 11 f> 'll (m German 
I nglish summary) 

Hie public lelaimns activities of the Karlsruhe Publu Workv [>cpart 
ment tesponsiblr for drinking wliter supply to Karlsruhe and the 
surrounding district are rev u wed Hie undertaking hod dehlserafrls 
muntamed a high pubtu profile with regular appeararucs in the 
Uh al medi i TTic mmirious additional aLtisiltes designed to puhhuse 
thr high qualiiv ot Ihe local drinking water included exhduiions a 
(Ustorner inloimirnyn centre m thr tie art of the vity the provision ol 
guided tout' b»i groups ol uii/cns r^rgam/ation ot painting compe 
Utions and vacation play opportunities lot children and the mainte 
name nl a mobik display vthick whufi was supplied with buttles 
ut Sparkling Karlsruhe water c ontaining tnnris w in-r to which a 
little carbon dmsidt hid fxxn added prior to bottling m i small 
ftlhnc* mathinr at itu* Ux al wateiwoikv A v|K.*cid h ature tur I99S 
wtliK‘ m 11jH*n Oav it du w networks when si'iiors wdlfie muted 
to observe the oprrjlmn ot a modern lulls automatic water quality 
nmumormp sralmn f uither devek»pments planned lor next ve.o 
mi inde tilt use ol i I ngt f\ sernrt m ib v ( ustorner Inturmalnm 
Cento tf' display the ri uilts of unhsesua i direst c ahk link with 
itu w itu wo! ks labor atof\ 'I nelisti translation I tM I pounds sterling 
v iltd tur l ( )OM (orinwnv 

9*;4f)l! 

HI FI OV\ , case studies of an instrument Tor integrated water 
management. 

R M \ in dcri fKXlMI N tVVitieveen A Bn< Raniiteuruk 
mgtmtuishv) ind \ I* S \l V| RI)\ 

1^)4 27, No ? 1 OhU oo | , in 1 hiR h I nglish summary 

p npo 

Ihe muupoi ltion ot adduion.il teatircs into the original I>1 f I OW 
nnxlt I whu h was intended as a one dimenMonnhtvnamu nmxlclling 
tu hmque for open vharmcK is vkrwnfx'd A irtcnt 1atkJmon 
was a watei quality assessment teature Hs using the mudel m a 
branch and nixie manner (low and qualify in a sewer system can 
also be considered m an integrated manner and the pnvbttbU’ eifeus 
ot improvements at works on conditions at spot kxanom louIc! be 
predicted Desirable addilnmal leaUires would be tovihtirs to mu'r 
pontc if"ie eflev tv ot rainfall on flow arid to superimpose the predn. 
tioiis on vlata stored in a geogiapbacal irifoirniuton system (f nglish 
rrinslmiun IMt poumfs sterling valid for J9MS} NetherUnds 
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»5-ieu 

(;rwu»dw*Ur mmaMgrmtal for the central Nelbertandi- a new 
mter btlaoct. 

T G J WfTJES (Wmeveen & Rmi and I J van \k NLS 

mo JW4 27, No 25 7^2-757 (»n Dmch English summary} 

TV imitation of a collaborative rescan h programme on grew mi w ater 
management between the 4 central Dutch provincial governments 
Hrvoiand. Noord Holland, Utrecht and Ge liter I and) and water 
avmpameft withm their area \s described All were faced with rising 
w ater demand, and were legally required to lake measures to redress 
drying out ol traditionally wet areas Alternative management 
vtntegies are to tic prepared to take account of the needs of the 
environment public health and water suppliers and Km onsider also 
tw vmo Ail the scenarios were baud on a new hydrological mode) 
i <ht aquifer undertv mg (he entire region and made assumptions as 
t me amount of surtacc water that might l>c used instead ol ground 
vi Her in future veais If nglish tnnslaiion UK) pounds steiimg valid 
{ ! dMi Nethfrlaiuis 


<K 1013 

k roironmental management in Y ap, ( aroUne Islands can the 
dream be realimP 

h G< »l OMAN IM trine Resource s Management Division 

( Ionia» 

il jirmt P* llufttm Built nn 1904 2V, No t't 4* M 
I v ddtuuliu s ot rn inagmg the environment end natural rrsounc s 
v <ih sin it) Ir ipnwnied populations are r\ imtnni for tin suite of Y ap 
v Jm u a Has U(, re almost unpolluted t xcept (or some v mitaininatiou 
' V oioma huiboui Ihobi* ins iru luded poor rduiafion a (op heavs 
*a foe md legislature lombined with lh< power of veto at local 
i v 1 1 ihis svsicni lacked the flexibility in respond lo rapid changes 
MMshon fisheries aquuulturr wnulturc md (oiirinu would lx 
4 w loped lo broaden the economn hist \ ounnr lesourus md 
• isjal m m igrrnc ni plan h i i recrmlv txen i onipkn d li idruhfitd 
rivirorimcni.il manigcnkni issues Mm responsible government 
j % riiK s md mdu tied miripmo mining end It gisJ ihv r* muds 
si h nodi torugn nd w is required il undid moil l in *ul dim Uiou 
\ h* i in ^ n feu net s Micronesia 


W1014 

Yap Mate I rmhuv Marketing Authority a novel approach to 
financial management of living natural resources 

B <fOl DM AN <Yap State < Kivfmmcni ( olomai 
Yfu rmt PMiuium ttuUfun 1 <m 29, No |M 99 !<)«• 

TV creation of a Dochus Marketing Authority wav likely to fx 
ipproved bv ihc Yap IjcgnUture Its functions would be (he total 
management of the fishery the marketing of the true hut internal inn 
ahv and the tovenng ol ns costs from sales I his would enable 
k source management to be i losclv linked with the rent generated It 
w hjM address the problems of over fishing fragmented marketing 
dependencv on government funds for resource management and (he 
funding of research Some day to das management difficulties 
would remain exacerbated bv lack of training and education 
Mteroocsda 


95 1915 

Impkinentatitin of GIS fur water ftuxirtei planning *ud mitk 

Igcmttit. 

M R l HPMK (t S Bureau of Rei lairuttion ftouhlrr i itv 
\fv ) K K KEMP, and H A LOAIHGA 
Boier ftruwrt <4 kmrmil 1994 No I HO \ H 
Singes m the implementation of gcngutfilm al inform ah on ntternc 
KilSi fm water rrsimaesplanning ami management wen examined 
IV sc included InmbdUv studies select ion of software hardwgn 
ami penpheraK system mstulhimm naming data o*nversion data 
base development and prelim mars piodmi ip*ncmtn>n A grneMt 
i.'cd flow twn of die GlS implement tthon pun eve drseK«pevl 
( onsivierations rrUird lo i\Hh stage of implcmrmatmn are dn 
vussed Many rristed u»irim«il itnme* with ma>of com implu*»nons 
An append is hump tdS mm\ related voftwate and imlnaHitp the 
artaly ms turn Hons pirn ided by rush ss stem o me Hided Tlurir are IK 
refnetui' l S \ 

Steads growth for German water equipment Ittduvirv 
J A( /l 1 

U t*tff \< l#f4 r i !W1 No 1U l 4 5 U 

[ x^vvrts ol water inaimcm equipment bv (icimmv wire improving 
Ivotli within Iht 1 1 md Hrvlem I uiojk* md iKo to Asm ntd the 
l S A IVic wav i itciline m imports t»t water rquipmnH ansi 
iciessonej However (lernuim vcxouomu sJtuauon w o ei|>eiled 
(o improve at (he rod of 1‘hH and (he U pinning ol nml imtsoru 
could men Asr tn jfvuiii S jki a nt over the nest I - 1H months 
(.rrmam 

9«;.fOI7 

\\ atershed<marinermenl ihavigiw In animal population Mrtii - 
lure, income, and cattle migration, SblwalJk*, India 

S I ANA A r{ cntrul Sod md NV Hrt ( onsriv it ion Rrvnnh cm I 
turning Institute ( harnhgarhj Y A(*NlHOlHf md ) S 
SAMKA 

Un hit "M 2V No " 14b 4^11 

\ ss netchrd m m.*p« mint fur n uniiir mid tied in MifW th tin Shi 
sc dik foothill r< cion ( oriipn >4 <* d m« i on* o u (n n in on Jit ground 
a Hr i i nivtsuM svMin fonriqHion soil »tra) wall r ameers tium 
mr imju i impfoird ignaechinquev ,md die Imm ilnm *»l it HdJ 
KivotJiii St/in igr mi ni Six iet\ fh« rflrifsolthi progMtnmi on th« 
i ompovmon of c itlh popuUtion aiilk migration feed .ivniUhtht) 
md finldr r priKtm Hon vo ir vtuilird in Buuga v dl igr Dir impm t of 
i mir rtitpntion on vilhpt aonono w is also a*M*saJ ( Umot ol 
pi r/mg arero rn ibled a slow ii gninahon of (he hill* Supplr mental 
irngiilmn alrnoM doubled crop mtrnvitv I he avaihibdifv ol fr^ldn 
im if iced Anun.ii hush indry oninbuied S4 fv»*r i ent ol fhr v dligt s 
mw»mr IV number of goaisda reused but the nunitvrrT, of buffaloes 
lows and Imllocks increased Despite improved linldei avulabilH) 
dm wa*- noi suffutem to (red the extra buff does md iows «c 
migration of mws Mill occurred India 

9^-I0IK 

Iv tap water drinkable** Drinking water quality according In 
the media 

K MfKHN 

a\t/ M 9U4 I 4«, V If U? J <»2K »m Cmman 

f ngiich sumnurv * 

IV problems for drinking wain supphm arising from hoxlde 
pobhoty m the media .ere dfvcvmrd in prexeni day 4 w*c wts public 
attitudes art <onddmrved hv (he information discemmided v ia a w idr 
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range ut method*, but especially rtcwxpajim and television The 
manipulation of thc*e media by prenure groups can give rise to 
distorted impression, of reality ami to the creation of a public image 
for certain commodities, such as drinking water r which differs, alarm 
mgly from die generally accepted standards oi a modem society The 
question of the real state of affairs and ihe manner in which it tan be 
determined are discussed on the basts of the thesis that reality is a 
nimbi uni ion of lack* and relevant To present a true picture of the 
state ol drinking water quality, the relevance of unpleasant facts with 
respect to the everyday situation must be considered Thus the 
technical and engineering efforts by water undertaken to guarantee 
a wholesome supply must be ht* ked up by a sustained public 
idattotu effort designed to dispel the i Humous generated by the 
hyped up public ismg of certain unTottunatr abernuions The general 
public must fie convinced that its drinking water is wholesome 
despite pcimtcnr allegations to the contrary (English translation 125 
pounds sterling, valid for I995j Europe 

95-1019 

Project management and control. 

K REMINGTON (Thames Water International) and F 
MPMMVNCiS 

/Vex r/dmgt of hnhtution (if ( ivit hngtntrry I 994, 102, Spot ml 
fssur 2 0 M 

Change* in the organisation of Thames Water and the introduction 
of piojeu management into the cngincnmg tunc turn within Thames 
Water me overviewed Since the start of die flumes Water Ring 
Mam ( TVVRM) piojcct, I hamrs Wain had developed from a public 
utility in an international privatised company with a significantly 
increased capital csprndiiurc programme The I'WRM projot had 
also spurred a complete change m project monitoring control arid 
management I he me of projrc t manage merit tools sue h as TR AC K 
STAR is described 'Together with associated procedures and com 
purer systems these now formed part of a HS5 7M)a( credited system 
The sutiessful implementation ol project management had coninb 
uled to the completion ol the TWRM 2 years ahead ol programme 

UK, 

95 1020 

Rood plain management. 

P W SOLTYS t Water Resources, (iniKirmati Ohm) 

Puhh* l <>94, 125, No II MM 

I he Federal Emergency Management Agency (FEMA) was rrspon 
siblc for implementing arid enlon ing the provisions of the National 
Flood Insurance Programme tNEIPt Mood insurance maps ami 
reports that had been published by FEMA lo provide guidance to the 
local cornmumtv in ns floodplain numagcmciu cl toils are described 
The 100-veiu flood was the' have flood adopted by H.MA Tor 
tloodpUnn management Flood insurance /one designations tor 
rivennt studies are summarized The floodwuv concept is outlined 
and its deteimttuition discussed Reporting for Uoodplain manage 
mem and lloodprooftng is outlined FApencnv.es ot an Ohio power 
companv s electrical substation in tloodpioolmg arc discussed 
I.S.A. 

95*1021 

Fortifying the Oporto link. 

B DOM BURTON 

WtVer Bulletin, 1994, No M0. 10 12 

Guidance is offered to British water engineers, consultants and 
components* suppliers «s to bow they might improve thru chances 
of doing business m Portugal In Government has already decided 


to introduce a form of privatization into the supply side of the 
business, the sewage side will m least for the time bang, be left to 
ihe discretion of municipal authorities, who may, if they wish, put it 
out to private contract for ihe duration ol a concession, but who will 
re-posse** the hardware at the end of n For water supply, the 
design'build-operate practice tv likely to be adopted Although 
French companies, well known internationally for their experience 
in this form of working, will have a kmg head-start over competitors 
from other nations, the door is not closed lo IJ K businessmen, and 
several l K water companies, consultants and suppliers Have ai 
ready made approaches to potential Portuguese partners Portugal 


95-1022 

Highway to heaven? 

A TURNER 

Water Bulletin, 1994. No 610, 15*16 

The background to the decision bv ihe Department of Transport in 
ijtc-1904 to fund ihe creation of a national register of street-w'nrkv 
is described The present paper based arrangements whereby am 
one utility needing to dig up a street informs ihe highway authority 
bui neither parly is under any obligation to inform anv other unfits 
interested in such works, has led to excessive siirci works eveno 
The computerized irgisicr to be set up and operational ui least m 
pari by '1996, will act as a source of plans by all utilities and should 
open the way to integrated use ot a trench bv am utility interested m 
planned mumleuant v of its buried assels Tlx* costs of the register 
will initially he shared between the highway authority amt utilities 
using ti other uses such as the enhancement ol a national sired 
gazetteer. rnav imnxluce other sources of financial support He 
register will become available m Mages fheir location retire ling 
carlici work in experimental areas mikc the nud 1980’s by ihe 
National lomt I’ldihes Group 'Hie first is likely to cover the West 
Midlands building on the Dudley Digital Records trial uhuh began 
m 198? and will lake input form several lixal highway authorities 
and water companies i\K. 

95-1025 

When in Rome... 

M H ADDON 

Water ft/i/frnn 1994 No Ml 10 11 

Ideas on how British consultants and companies micht hccorm 
profitably involved in the* forthcoming re organization of the Italian 
watci induvirv are advanced hs the Anglo Italian Water Initiative a 
group luurulcd bv a British consultant engineer The Galli Law 
passed bv the Italian Rarhumcm but vet lo l>e implemented will 
reduce tin* present KOOO municipal supply authorities to 120 and 
proposes lo invest MMMHl million pounds sterling in the next decile 
to upgrade the present water and sewage sri v ic es Onlv limited scope 
is seen for overseas capita! mscsiment or contractual work as 
indigenous wealth and woik face engineering skills are regarded <o 
adequate, and more hkels lobe politically ncccptabie A potentially 
filter approach tor a non Italian organization is though! to he in a 
partnership with an Italian equivalent experienced in the ways of 
Italian political and business methods British experience in coping 
with supply areas ot the si/e ol the new Italian ones should he 
valuable as should its regulatory experience No-ouc y cl knows how 
the llalian rrun-m-the-street will react lo the prospect of higher bills 
Use regional frameworks arc m« required by the Law to be the same 
- imJeed. their very brnindancs have not all yel been defined - and 
their capital programmes could vary widely in cost, equipment, and 
timing Italy 
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95-1*24 

WW* a dty buji» utility. 

T A CLOUD (Gray, Hams, Robinson, Kirscbenbaum & Peeples 
Orlando) 

Water Engineering A Management. 1994,141, No 10, 24-26 
Reasons for mumcjpalities «o boy a uultiy for providing water and/or 
wastewater systems arc examined Factors to be considered in the 
acxguittuon of a utility are outlined Issues faced by municipalities in 
Fkmda state in the acquisition of water and wastewater utilities are 
discussed In response to this market, legislation was adopted by the 
vine requiring detailed checks for the potential buyer Differences 
between private and municipal ownership arc explained Various 
approaches to utility acquisition are discussed UiiJk. 

95*1025 

Appncstkm of G1S for maintenance in widespread dfcUribtt 
lion network*. 

0 i GLASBROOK (Wessex Water Services l id, Poole 1 
Hater Supply, 1994, I2 f No V4 ? I 19-13K 

TV experience of Wessex Water in applying geographical m forma 
non vvstems (GIS) to water supply networks arc described A hnri 
hixtorv ami current status of GIS in the I* k is given In Wessex 
Water the following were in the system Ordnance Survey back 
groom! data, 100 per cent of the water supply network and 30 pet 
,em ol the sewerage system, boundaries and rones addresses of 
, usiomen w ah special needs, postcode sector boundaries, and popu 
utuin data Fhc system, operating with a central processor and 
workstations employed 1H staff A key development was j separate 
personal computerized mapping package called Aquamap which 
prov ided most nt the facilities usually required without having to 
access die asset database The data were updated weekly from the 
principal GIS The GIS was used for planning rehabilitation ton 
sumer complaint analysis water quality, burst statistics and zone 
boundaries Among the advantages of GIS were record maintenance 
collation of data, output flexibility and spatial analysis Further 
developments were anticipated l.K. 

95-1026 

Management of a widespread multi-plant water supply system. 

1 0 SNOXELL (Wessex Water pic Bristol) 

H^irr Supply 1994 12, No 3/4 109 321 

IV management of Wessex Water s potable water distribution 
network serving I 1 million consumers is dcst nbed Water produc 
non wav managed as oik integrated unit through extensive use of 
supervisory control automation and data acquisition system** 
bumping plant was controlled by local automatic control loops with 
operation monitored continuously bv the central telemetry computer 
Data were captured centrally ami made available through an archive 
to a personal computer network Energy efficiency, improved oral 
ment control quality management systems, and optimization of 
network operation all resulted from the control philosophy Kry 
aspects of the systems arc outlined U.K. 

95-1027 

Redesign of central control systems to meet emergency condi¬ 
tions. 

W I BISHOP ^Contra Onta Water District Concord, Talif ) and 
E W CUMMINGS 

Hater Supply, 1994, 12, No V4, 317 347 

The utilization of centra) control systems in response to emergencies, 
and the improvement of performance by re-design, art discussed 
with reference to 2 Californian water utilities which had experienced 


major disaster* Background data are provided lot the utilities and 
their control systems are described Thru prrtiwmamx* m the fate* 
of earthquake, unusually cokf weather am) a firrstorm art evahiMnd 
improve mem* to central control systems, strengthening of fault tie* 
renrral control remote back-up, the need for redundant amtrmmtca 
lions. and the tiuta Hatton of alternative power supplies are examined 
Extra remote sensing, decision support, emergency ctandmotKin 
and emergency planning support are also ctmudered t’dwA. 

95-1020 

The rationality factor: rbooing water tmirm according to 
water uaa 

A ALMFDOM fUmdon School nt Hygiene and Tropical 
Medicine. I K h and V ODHIAMRO 
4c Heritors 1994 13, No 2, 2K \\ 

Some at the kev findings from the Just tirUi trials on tin lots influ 
rmmg the choice of water some In Rcmitn villagers are reported 
fhe study was conducted in Sima diUiut in we Mem Kens a with die 
aim ol investigating hvgienc frchavinui and as uviuev and improving 
the health of the local people Ibe methods technologies and tools 
used lot the Muds are described W airr use patterns are diuuxjwrd 
logcilier vi«h design and com issues involved m protecting water 
sources Kenya 

95*1029 

Protect In survive, tlie caw* for rlgormis environmental re¬ 
source management. 

M L INC “I (laiiighhoiough Umvcivitv ol fnhnoiogv UK) 
Huref/mn 1994 13 , No 2 2 4 

The impact of human octis mec on envirtmmrntal recount es rruinagr 
merit particularly live management ol ss tiler rrMiutcr* natMrexwvd 
Planning and management of water and of wastewater divftOMi m 
both rural and urban lommuiuturs required pmncal know ledge of 
the quality and quantity of the reiMumcv in any given region and/or 
country and the ways m which lluse were changing Issues to be 
considered tn niiMrig awareness of the links between cm u on mental 
damage and human activities amt tn ha turn mg environmental plan 
rung with revnmr development are examined International 

95-1030 

Sanitation in ColumbiaN Um-imomt wettlenienlv selection, 
implementation, ant) evaluation 

I RLSTKOPO I AR(.)l INO(( eturo Inter regional 
Ahasici innrnin * Re mot inn dc Agu.i ( aht ami M i INt 1 
Wuitrlmri 1994 13 , No 2 2S 21 

Hie introdut bon and implementation of die l earning Process Pro 
tec ts on Water Supplv and Sanit Jtion programme in the i it> of < ah 
( olomhia n described Ttu progranirw s objective wastnirsranh 
develop and lntmfrr methodologies and iri hnnlngirc lor sanitation 
from low income settlements m VguahlarK ,i divtrn.1 inf ah based 
cm local and regional imtitufion participation f menu for selecting 
technologies are summonsed I acton to fvc considered m tlvcit 
implementation arc outlined and uwrrpu used to evaluate their 
effectiveness are discussed Issues inJlurnung die nmw of this 
programme arr addressed ( olombla 

95-1031 

Industry loses pounds with special K diet. 

S HOARh 

(tmsirm turn AVwi. I994, No 6392 15 19 

fhc impact on contractors of the cuts in K factors imposed by (>f wai 

on the water i omparuev in then ^ year review is examined Although 
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(he k wen c originally intended to *aimuud water indtjury 

investment following pmafi/aiinri the cuu were imposed 10 redress 
II’nt water enmpan ev windfall profits made hv keeping ihetr prices 
m file permutrtJ leech while bcnttiwig from tilling construction 
co»u Objections of the water companies to Of war v review tire 
dixuivwrd li.K 


95-1032 

Procurement strategy ami contract management philosophy 

V NASH (Thames Wafer I'tilmrs l id) ft McGHJ. antlJ 
(K AI I At if IAN 

CrtH mlwm of hwtitutirm of Civil / riyinrers 1994 102, Special 
Issue l 76 H2 

fhrrr hod hern significant changes amt developments in procure 
mrnt strategy and contrail management philosophy during the h 
vear t onstrut lion pern id of the fh times Water Ring Main 1 1'WKM i 
these developments ate described tailors tnfluenunp these 
changes art discussed Thr concept nl positive cost control as 
developed for ihr* projrti is considered lender douiintntalum and 
assessment are discussed together with financial management the 
views ol a inritniUor involved with both phases of the project are 
also given I’.K. 


95-1031 

I hr importance of prm ess in eemioinii regulation 
I MV A n 

Hrumn, 1904 3, No I 1 10 

(tie approach nlopled hv the Director General of Wain St*rs k cs to 
ihr emotion ol his task is set out l*atamount c oiisidefalions ait 
t omulMImn with all pat tie* i one ernrd tesponsiveness to then points 
of view and open pnhlu alum ot dei isions taken 1 hose lonsulrcd 
tiklode government ministers the wairr services companies them 
srlvrs msfw ‘1 torates the pressure groups and I tic lonsumci All 
must both pi ovule and rrc nvr adequate information lot the det i nous 
to he anivnl at ind not feel that (hose decisions have l**en made 
Irom an \ pi inn standpoint flu intermi positions tdopted when 
sin h mattns as ilu c n*t of qu tiny or (hi means ol pavtny lot water 
were uiulct ilisuission how they weie teat lied mJ how ihev 
evolved into format jmsilmris are considered as arr the implu ations 
of I he strategic business plans put forward hv the companies inMu 
enung the d( termination of their k factors I he methodology ol 
discussion via meetings with interested parties the publication ol 
position papers the fnimuhon of woikmg groups appearances Ih' 
lore ( ominous md I onh Select (’omnnueis interviews ori radio 
and television, and the pieparuborv of videos is lulls dcvuihed 
I K. 


05> 1034 

Water holding companies in England and Wale*. 

M HI Wl'Stt onstnu non f oti\ astmg K Research l Id london* 
Hvi/er Soro rv 1004 No ?M 14 1 fs 

(oowth ot tfir water companies in the veais follow mg privatization 
is esummed Hu wain cornpinus of i ngland ami Wales are iisfeil 
The turnover ami pre las profits of the water holding companies and 
thru watet services companies tot the years !002 and 199* 04 
are sumnunml The non regnhfed sales of these companies cov 
enng a range of ac trvities 4 are examined The future potential of the 
water companies ns international leaders in the world market is 
discussed C,h, 


95-1035 

Spatial disaggregation for studies of climatic hydrologic send- 
tJ vity. 

D EPSTEIN (Pacific Northwest laboratory Richland, Wash K 
and J A RAMIREZ 

Journal of Hydrauln kn$metrm$, 1994 120, No 12, 1449-1467 
fan pi rival disaggregation techniques were applied directly to tem 
perature and precipitation data to resolve output from general circu¬ 
lation models (GCM> to regional and local climate regimes Raw 
UTM output could not be used as forcing in the smaller-scale 
hydrological models because ot incongruities in model resolutions 
The response ot the upper Rio Grande basin to clrmate-changr 
forcing was explored by applying the resulting localized climate to 
the Precipitation Runoff Modelling System ol the l f S Geological 
Survey A 2-levcl disaggregation scheme was used Seasonal fchdic 
in peak runolI, soil moisture Murage aralcvapotrampiratiofiloearlier 
m the year were predicted when a doubling of carbon dioxide was 
assumed L.S.A. 


95-1036 

Hie sensitivity of northern Sierra Nevada slreamflow to eli- 
rnute change 

I 1 W D1 hid tl S Geological Survey San Diego (aid ) 
Wattr kf\tn4iu\ Htillntn 1094 30, No S 841 859 
Die sensitivity ot stuamflow to », limale c hanger was investigated ir 
file American, C arson and I ruckic rivei basins m ( aldorntj and 
Nevada ISA ( Innate d it.i foi 1942 1901 were used Annual 
multiple [egression models were developed bv regressing stream 
liow data loi 196! 1991 on temperature and precipitation Niru 
gauging slaliom were used to represent streamllow for different 
basin elevations and areas Model variables included monthly mean 
temperature % or the annual mean temperature and annual total 
precipitation Stepwise agression showed precipitation to i>e tin 
most significant vamble explaining 80 per cent ol the variation m 
slreamflow Model calihiainm ind vent,cation procedures art de 
sc nbed Model responses to climate change weu examined using 
hisioncal climate data and modifying mean temperature and total 
precipitation Streamllow on the warmer lower west side of ih< 
\u ri \ Nevada was moie sensitive to temperature and prurpiiatmi 
c hanges than that on the east side l .S.A. 


05-1037 

Spatiully averjiged rnnservatlmi equations for fnte*“ -dug rlll- 
tnterrill area overland flows, 

G I AYF DR (( ahforma IhnuTsitv Davis) and M 1 KAVV AS 
fourruil i*l Ihdrauht l ngmeering 1994 120, No 12 1426 I44H 
A model of overland Mows which combined rill Mow dynamics with 
inter til) area sheet flow dynamics at hillslopc scale was developed 
1“he ohjee toe was to treat Hue How s at inter rill atras in 2 dimensions 
with no hmuaiions on the natural variability of the surface micro 
lopoeraphv An adequate model should account lor the interaction 
occurring between the flows in nils and sheet flows over inter -nil 
areas it was assumed tor modelling purposes that a flux existed from 
inter nil sections toward the nils Results were in goixl agreement 
with field observations The effects of average local slopes and rill 
occurrence probability on flow tales were quite pronounced 
l r .S*A, 
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95-103* 

analysis of infiltration from iht disc infib 
trtmtttr* LA rapillary-based theory, 

k K 1 SMHTTEM (Western Australia University, Ntdlarxh* J 
V PARLANCE P 1 ROSS, and R HAVfcRKAMP 
Mat , r Rtumrces Ktseanh, 1MM4 30, Noll, ?i:V2¥2V 
Hk use of the disc or tension inf ilnometer to obtain m mu measure 
nwrms of hydraulic properties of soil surface hnnronv is considered 
Methods of analysis for the disc infiUromelrr had generally relied on 
-hr rnsmeme assumptions of one-dtmtnsionai flow carts times or 
quasosteady-floss at large times An approximate analytical espies 
s ,on vs as developed for 'Ldimcns tonal unsteady unumiincd How nut 
of utm inftfiromeitr, including ibe geometric effect of thecirailat 
snurv r bm ignoring gravity I his solution vs as tested against iihota 
u rv data Hie results showed that the difference between * dunen 
and oik*- dimensional was linear with tunc ' see also follow mg 
iPsirat f i Australia 

W.IU.W 

niret-dimeixsiofial analysis of infiltration from The disc infll- 
iroiiteter. 2. Physically based infiltration equation. 

K M <\\ ( RK AMP (L uboratmrc d prude d 1 ransferts cn 
Ifvdiofogu* et I nv mmnemeni Grenoble liame< P i ROSS k 
K 1 SMHTIM and J Y PARLANG! 
d m t fbriown t h A'i \etirt h l l N4 30, No 11 2M'l 20-l * 
i h< (heorv developed m the companion paper lot the analysis of 
v A mensnmal unsteady unconhned flow from a disc infiltromeirr 
k ik ^xfrntkd In derive a physically based cquidon lor infiltration 
on in ipfiltrornctrr whuh would b< valid lor all times md would 
Kt»’uni lot iorrc< lions of the proportionality umsunt A simplified 
Mlir tiion equation was also developed for practi.al use lltr lull 
i ) simplified equations yielded results m close agreement with 
published experimental data and wen particularly useful Ini deiei 
Pnmu« sod hydraulic properties through the application of iiwse 
,u xi dures nee also prt i eding ahsir.»« h Australia 

4*. 1040 

Kerin I quantile function estimator for flood frequent ! analy¬ 
sis 

\ f MOON 1 1 tah State l niveisitv l ogam and l 1 Al 1 
d / f r AS touri t v Abu an It 1MM4 30. No 1 I 0J0S M(H 
Iht 'wtmtpUion of the Mood quantile relationship using data from a 
■ > iet it ole was investigated Two types id estimation method the 
nc n» kernel quantile estimators based on the full sample and 
methods which fix used on the tail ol the distribution and attempt! d 
o develop estimators of rtuht Uil quantiles, an considered A kernel 
i vhrnator ol ihc quantile function m which boundary kernels weir 
f d for the extrapolation of lad quantiles was developed I be 
f md width of tlx* estimator was chosen using an automatic method 
1 “ritideruc inters tic lor the estimated quantile were derived h* 
hootstiappmc I lie proposed estimator was competitive with other 
estimators rhere arc 44 references I .N.A. 

VM041 

IteflnJng and u&ing reference e\a pot raaspl r ation. 

L H HARGRliAVfS fl fdh Stale t'nivcTxitv lo^n I SA i 
foarnu* of frrtf»(itt(m and Dnutuimr l neinterine IMM4 120, No b 

m '2 \ ITq 

Reference evapotnmsprraiion (LTD) was computed from * vets of 
enod quality lysimctcr and cumaie data from comparable frrmh 
sites using ^ versions of the Penman tornbinatron equation and the 
Hargreaves method that was based on a simple empirua) equation 


and requutd onK measuml maximal and rmnmul tempmuirrx 
Mean perxTnuyes ol 10 1 ! FIX) in per sent of rxnxpotrmixptmmn itTj 
w ere i tfth Mb, KM and M7 tor tir fVmnan daxvn Penman c ahbraled 
Pwiman Moments and Hargreaves rm*th<x1s. itqxTtivdv Some xca 
son a I saltation in predicted 10 d ^rc’enfiiqaes of FI was obiwrvcxl 
K ompanvou of trxolhs obfauiwd for data trum u\v% m l.uropc USA 
amt Austealu mdu aied (hat a Penman comhmatiem exjuaiKwi xbsxikl 
tve used as reference uj calibrate other f TO exomaiion mellwxis and 
that adjustment of equations to a common refewme bv Togrtmion 
fhiough Or icmrr was lusubesl FHL aU ufaiinnv xhonkl be stand 
ardi/ed using perennial rye grass m Alfa few or glass as standard 
rrletrnu* stop Dam quahtv was extiemdy tmixulanf a.id wte son 
d*lions and crop ioeflu tents should he standardized lire Hargreas rv 
equation was rn omniended lor general use IntermitkifiMf 


M5-J042 

Modrlling infUtratioii fur multi storm runoff rxenlx 

R t SMITH if S l)ep utmcui of Agtuultote Ton (ohms 
l olo f ( ( OKRADIM md ? Ml I r *Nl 
Uj.f/c Jaunutl |MM 4 No jhb JK 40 

baud ill infiltration during >uinpkx storms was simulated using a 
sirnph inalytn alboriv epluai moitcl Hk plis\i« nilv based model 
was capable of desi sifting inh iv.ils u( low ram no ram vu exapotit 
lion lTu* 1 paiamrlct iinalytua 1 mldirabon muh I of Pailangt et al 
w as extended to deal w ufj voib w nh v i ' high mihul w ,Hc r i ontent 
Hu lufoinbution lompomut ol the ukhIcI was based on profile 
ixunsion with shajv sinnlajuv Model rrsnlls cornpared lasourabls 
wiih nmnem al solutionsot Rkhaub < quaboit tot a variety of rvrnls 
un 4 seltcted soils provided sod on niton relatums wttt parameMi 
i dlv u jirro riled Ilierc m <4 referciii es ES.A 


M^KM* 

Nurnciiial slud\ of (mislitl changes. 

k Ml/l Mf’RA fkani/awa Instmm of ItihnologN 
Nonokhinnu tu i 

Vdu/m m m / n^int < rrne So/mmc |d l >4 1M* No 2 KM 
Two dimension il i lunge s of i 1 -k ac li prof dr wnr^ (imputed tw (he 
tomininlv equation ol tfu secfiinenl file wave transloinution usm) 
m rfie c ontmuiiN eqnalmnwas nbtamed In snlvmg the shal^w watrt 
( qu.jlimn nurnere ills I fit if'jiio.u h was shown in Im re norutdr fn 
ns apjluatum lor ddferutt w.or height fx’nod and sand parinh* 
diameters I mg tuff) observations and the method to Nakouria 
1 h at h demon hated tha f it w i\ tut shaped mJ slabk without any 
protCiiion I he tlieorv oj the mribiwh explained japan 


M5*ifi44 

IXir Venice projet I a i halfrnge for modern engineering 

I MANDARIN it mvrisjiv Institute ol Autaiei turr Vennei 
t ml httmirnw IMU4 102, No 4 lbH74 
in IMK4 a 2 bdlion pctuiuis steihng rivd engineering sc Herne was 
initialed by the Italian government to saleguaid Vrnue from sufwi 
detrier rising scaTrseb and erosion Dkt vcherTw involved insutllabon 
of mobife barneis xum the lagoevn inlets reinforcement ot coastal 
defences and jetties and re* omrruumn of the iagorui wetlands The 
projects were aimed at defending itx” city and other lagoon settle 
merits against the risks of flooding and al revcTsing ensircmmemttl 
degradation An overview »s given of ih* xanmis pnrje^tx m tfw 
scheme and of tire proposed cngirtrning solutions llniy 


AQLALINE ABSTRACTS Vo U I No J 

<D I VMS WRc pk Reproduction not permitted 


2SJ 



WATER RESOURCES AND SUPPLIES 


95-1045 

Tidal current ampbidromk system in jurmi-endoMsd b trim* 

X ZONOWAN (State (Keanu: Administration Guangzhou), N 
CARBAJAL, ami J SIJDHKMANN 
(oeiunentai Shelf Re wan h, I 995, 13, No 2/3 i 19- 240 
Hie behaviour o i tidal current# in semi enclaved basins was exam 
ined in relation to the Taylor model rrt perfect Kelvin wave reflection 
m uniform-depth basim Thn model explained the mechanism of an 
amphidmmit system It wax shown in the case of the North sea that 
in a large semi eru loacd basin, current and nodal or amphtdromit 
points fot a tidal umMituenl would normally be found The current 
umphidrnrrm points were grouped according to their structure as 
middle ami end points The amphidrormt systems fot current and sea 
vutlat c elevation were closely connected This was shown in detail 
in the case of the North sra tidal current amphidrornic ♦ystrm 
(Tilvtift 


95* 104b 

Rapid evolution of the tide in the Bay of Furtdy. 

(I GODIN 

( untmental Shelf Ren-art h* 1995 15, No 2/1 *69 "172 
Digitizing available water level data lor Stunt John, New Brumwic k 
provided a hroadcr data base lor the analysis ol the tide in the Bay 
of f'undv Annual samples for the majoi components of the tide ihen 
covered the interval 1912 to 1980 the broader spread of data 
(onhrrned the irrnds in the lix al tide deduced earlier on the basis of 
a rnoie restiu ted sample Hie c hanges rlcn umerued were m harmons 
with the rapid i hanges which appeared to have prevailed in the lidrs 
ol the Hay of f undy and m those of all * oislal seas sirue the end of 
the Iasi glaciation The t hanges were assoc iated with the mlnred rise 
m sea in this intervening period ( nnudu 

95-1047 

T ide turns for coastal management 
R DIMl NT (Sir William Mali row and Paitnm 1 td ) and R 
l>f AKIN 

Sunrwr 1994 IHl.NoMId 25 >h 

Ihc application of a geographical mlormation system (li!S) to 
coastal management data i\ described <IIS was used to develop 
i lassifkations which resolved the shoiclme into management units 

fused on physna! pimessrs Appropriate management politics 
[ ould then he adopted au ording to the charac ic i ot indiv idual units 
A pox ess of ongoing monitoring and rev u v w is ahn needed loensum 
the validity of the f 11S The implementation ol a OIS within a 
responsive managcmcni hamework is discussed Data i ollcc non bs 
the operating authorities is also considered I’.K 

95-1048 

Introduction to a suite of technical notes. 

j h cuitord 

Wiitrr Marmmr and Lnrrq\ 1 994, 106, No 4 353 
A senes ot technical notes on the engineering ot breakwaters and 
coast citterncs arc introduced These notes covered several aspects 
ol intrrrsi m ckvcksping technique tor uvastal engineering Topics 
covered included an overall design of coastal structures, numerical 
modelling ot wave/strutture interaction, the development of prob¬ 
abilistic techniques amt their npptnation to seawall overtopping, the 
overtopping of revetment structures Ok? engineering of vertical 
faced structure*, and the practical aspects ot specifying and placing 
toek armour ILK. 


93-1049 

Wave overtopping of seawall*, hmkwiim and dtorctiw 
structure*. 

N W H ALLS OP (HR Wallrngtord) 

Water, Maritime and Energy , 1994. 100, No 4, 355-337 
This technical note is one of a senes on breakwaters and coastal 
defences Information available to coastal and dam engineers on 
wave overtopping ol breakwaters, seawalls, coastal revetments and 
embankment dams is overviewed Wave and structural parameters 
influencing overtopping are discussed Design methods for estimat¬ 
ing wave run-up and overtopping discharge and volumes arc pre¬ 
vented Limitations of present design methods are examined and 
guidance on levels of overtopping to be used m design work is given 
U.K. 

95-1050 

Numerical modelling of wave-structure interaction. 

J W van dcr MhKR (Delfl Hydraulics. Emmcloord) 

Water Maritime and Energy 1994. 106 , No 4 159-362 
Tins technical note is one of a series on breakwaters and coastal 
defences The various numerical models available for simulating 
w ave sfruiiurc interaction are described Assumptions and develop¬ 
ments are discussed for the* 1 model types one-dimensional models 
based on the long wave equations, potential theory models, and 
Nawer Stokes models Examples arc given of each of the model 
types fhe applications advantages and disadvantages of each mcxlel 
.ire discussed Netherlands! 

95-1051 

Vertical face breakwaters and seawalls. 

H OtJMFRACI (Teihmschc Dniversitat Braunschweig) 

Wafer Marttim* and I nerg\ 1994 106, No 4 *61 *66 
Hus technical note is one ot a series on breakwaters and cuasuj 
defences Hie engineering of vertical face structures is ovtrviewcd 
The limitations of presem design methods for these structures are 
discussed logcthci witfi lessons learned from vertical breakwater 
failures The kev results of an tT research protect being earned out 
under M AS T I are summan/ed The principal tasks of the MAST 2 
pro|c\t investigations are outlined Germany 

95-1052 

Probabilistic design of rubble mound breakwaters: the wav 
ahead 

J I) Ml 1TAM iScott Wilson Kirkpatricki 
Water Maritime and t nert;\ 1994 106, No 4 *67 *70 
Hus technical note is one of a series on hieakwaters and coastal 
defences The development ot probabilistic techniques, is discussed 
Results ot the Working Group 12 of PtANC FIT’ II m the develop 
mem ot a new methcxl of probabilistic design of rubble mound 
hieakwaters are presented This method utih/cd partial coefficients 
to formulaic design of the structure against a certain probability of 
failure Practical application b> design engineers is considered and 
suggestions arc given lor improving the codes of practice l\K- 

95-1053 

Specification and measurement of rock for coastal structures 
and breakwaters, 

J D SIMM (HR Wallingford) and J P LATHAM 
Water Maritime ami Energy . 1994, 106, No 4. T71-376 
Ihis technical note is one of a senes on breakwaters and coastal 
defences Developments in the undemanding of how coastal rock 
structures respond to and influence incident wave and tidal condi- 
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ltf>m arc outlined Principal potnu of the rrvcnUy published 
CJRlA/CUR Manual on the use of nick in coastal and shoreline 
tjt#incrriftg are summariJ»d Standardised approaches lo spec if tea- 
non and meaMiremem for payment are outlined Key data from the 
^twimial air given The practical aspects of specifying and placing 
rock armour arc discussed l.K. 

95-1054 

C oastal defence structures, 

K S THOMAS (Posford Duvicr Limited Peterborough) 

It (Urr Manltmr tmd Fner$\ 1994 106, No 4 LH Xgp 
fhjv technical note is one ol a senes of breakwaters md coastal 
defences The overall design of coastal defence structure o ovei 
M-rwed Die following areas arc examined the coastal defence 
s\Mcm the environment and the structure Recent changes in smic 
kire design are discussed including the use of rock menacing 
^ivironmenul awareness and developments m modelling and under 
landing of coastal processes t .K. 

95.1055 

Kick avses&rnenl of coastal defences. 

I H TOWNLND (ABP Research A ('cmsuluncv lad 
Southampton j 

U,j c r VLudifnr iirut / m rgv 1004 106, No 4 ^Hl IH4 
It) v technical note is one ol a sertev on btrakwaters and coastal 
\ tt nc O'* Hu development ol probabilistic design techniques is 
i 'tried \ simple case ol seawall overtopping is used lo illustiarr 
i id i ompart* several available methods Hu results are compared 
w ah those obtained using con v entional deirnnimstu design methods 
nuJ m analysts based on real data 'Hie variability her ween ihr 
1 fb’rent techniques is discussed 1 .K. 

95-11)56 

V numerical study of the interaction or tidal oscillations and 
nonlinearittes in an estuary. 

i I SCOT! flechnologv Limcrsity I ouph hoi ought 
f ( tuntal and Shrlf S< irm< 1994 39, No 5 4^ r 49b 

V 2 dimensional numerical esiuanrie unul ihon model that could 
impute H dimensional veliKits md salinifv stniclun* over a cross 

i limn was developed to investigate interaction* between tidal ■ »* 
’unions md buovaruy m i wide tidal estuaiv The governing 
f pcitiims were ipplicahte lo estuaries with a small tidal range to 
i< pth r iin i md il was assumed that estuaries were generally much 
>ongu than they were wide or deep and that they were loud is 
pnsmatK Qualitative and quantitative validation using data from 2 
held studies ol dilfeient sections of the ( ojiwv estuary showed that 
da numerical model reproduced die gross features of observed 
mutation and salinity structure Lateral mixing appeared to have a 
stmng ettci i on longitudinal momentum balance hence veiln al and 
tain it shear lurid measurements would Ik required lo rrsoJvt a 
4or igc effect ncai the shallow banks to estimate the dispersion 
oetlicicni which showed a strongly asymmetrical um.i uda) van 
hon L.k. 

‘*5-1057 

Hie subtldal Lagrangian current in Delaware’* inland bays 
under low wind conditions. 

A LL {Delaware Lnivcrvity Newark) and K ( WONU 
/ \riumne C (HitiuJ and She(t St if nt t\ 1994 39, No 4. 151 
fhiv study ftxuscs on die subtidal Lagrungian current in Delaware v 
'•hand bays as measured b\ LOKAN-C and satellite iAK(jOS) 
tracked dnftm released in January and April 1992 Uxal tcmec 


tu^fis were made tor the l OR A Vi' position data and thru niter-com 
fsired with the concurrent ARGOS data The xubtxktl currents were 
examined based on lORAN (' position data obtained under low 
w md conditions ( uirent vekx uses were usually less than \ 0 un per 
second m the has t. wuh larger cumm \ 5 s mi pet second) occurring 
near the Indian met inlet In January subfulaJ current and wmd were 
favourably cot "elated wuh a complex correlation ctvethutnl of 0 78 
and an average verting ol about 3 degrees A jvhu tonrUhon 
occurred between current and wind sccum time series m April 
VSJi. 


95-1058 

Estimation of mean flow velocity in ixe-eovered channels 

M l 11 M iVM ST ( ousu hunts ( atlvb^i Ltihf ), R ITITM A 
and) 1 WAl K1 R 

Journal of f(\Jruuhi tmtmtrnn^ 111), No 12 1400 

flow yrknitv mice * ovcrecK bantu Is wav nvestigated Poinl hums 
utniM*nt mrlliods for csiinwlmg (he mean ychnity of serin at (Into 
buhonv o< stream woe vcUkiiv in Mich ihaimcK were evaluated 
Pnihiti generated numnnalls basrd on a 2 |w>wer law descupturn 
of Ok vninat disinbufum of stream wise vrlocm were used The 
2 power 1 iw simplified lu the pown taw cxpirssmn foi ojK*n wntei 
vetocilv piofdcs Hu pmfilex wcu repiescniaiivc of flows subject 
lo various combinations of l>cd and ue over condition* k aloes of 
ectimahon bins were found tor seven a) point ntravuu meni methcxls 
Ihr method with the teas! ovuall bus was the conventional 2 point 
nu thud I ,S A. 


95-1059 

Aspects of the hydrology and hvdiographv of Inch Iaunomi 

J ( ( l'RK\Ni( lyrie River Ihirduation Board < d ivpnw > and 

f KK)DL1 

H\t1robinlovM l«»M 290, No |h 21 2H 

Asulabli data on die hydrology and liydiogtaphy of I aimond h* h 
are reviewed A ci inside I able cjumtitv of au hived mformaiion was 
av.nlable on the climatology and hydrology of the taichmerii fmt 
link in.jlvsts hid lxrnc mdiuictf oilier than fm majoj hydro du 
tru or r mi action schenns Rainfall and over flows aililnuil ndlu 
i mes on the hvdroiogx <d du Uu \\ and oends m rumdl are evamined 
NA ith icsjkc Mo i(k hs diograptiv of tin IihIi trmpr ratlin Himforr 
urcul.ilion andmrbidrnu au reviewed 1 Irr sediment balance m dre 
t alcbmcrit arwl the elf a h of itn l even nvt i hartagr who h raised Ibr' 
mean k'vel in the lot h shghliv arc considered 1 .K 


95-1060 

\ hKlorical fw*rxpectln w on (he provision of a water supply to 
Saddleworlh. a IVnidne dlvfrirt 

k l AWlON /MamlteMcr ( ih ( ntmtil) 
tfvnn if>a/f nfittu rr 1991 103, No 4 20 l 214 
Die hivtorical devdopmf rtf erf tfic provouonol a wain supply to die 
lu ban disinu ol Saddle worth d'tmum disimi northof Manchester 
k dew nbed Hie romiruc tion ol (drw rrservoii and of fhc Axhurn 
under Lynr Sulybridge and (Jukmfreid waterworks is detailed 
T.xcavatKm and construction detaiJs mr given for lire reservoir in- 
gethcr wuh v await operatuma! vtatixhcs ^Aork of the Oldham 
( orporahon NA.ncrworks |>rpanmcnt is oudmexi T.K. 
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99*1061 

Work begins on ( ardifT buy barrage 
S Mci Ok MACK 

( tmirm t Journal 1994, 376, No Wj 24 2 I 
Following granting of Royal Anient fur the w heme dredging works 
toad turlctl *>ft itor J S2 nullum pound* sterling Cardiff bay barrage 
toy nmtritaorx Balfour Bc\jHy/Co$ujii Lxtrmivr preparation had 
been tarried out toy comult.mt Sir Alexander Ciibb and Partners 
toe lure the project toad begun to ensure that ail design .rod environ 
rncnUI umternx had been dealt with I tie Mr included extensive 
nuisance mitigation measures and uirefnllv planned contract man 
agernent together with tost effective k omiruction methods Ihc 
barrage was a key part of (tor revitalization ot < ardiff x declining 
tnantirnr quarter by the Cardiff Bay Development ( orponifion 11 k 4 
h shaped barrage I 1 km long umJ 75 m wide at mm level, would run 
from Quern Atnuintlra Head to Permrth impounding the Tuff and 
l ly rivers ( nmxtrut him woik to date n described together with noise 
mitigation measures l\h. 

05-1962 
Fiuip or nnh 

k Hayward 

Wuh*r <$ t rwtnmmrnt Matuiy mrni 1994 No 22 I to 17 
The l awr barrage m W iUh was t onipletcd in ) 992 and inuupoiutes 
a fish puix ? overflow wnrs ,jiul a l<x k li is overtopped during 71) 
per trru ol high tide* so that neawatri can pass upstream of the 
barrage S lime water passing lire impoundment tends to settle below 
the less dense freshwater d there is rio mixing Without mixing the 
oxygen levels tend to drop A week alter t ompJetiori oJ the barrage 
stratdir atiori was noted wirh oxygen IrvrNnl less than nip per hut 
in the bottom third of I lie water t olunin During high river ilow dim 
was ample mix me In lime i ‘>*>4 high umprrmiics and low nui 
Mows 11 a Us, uled ind oxygen levels fell Sw mse 1 i ihiiu il responded 
to Ihc National Rivers Authority s rrqut si lor action hv opening 
penstock * m the ban age draw mg up dee pci water with a pump and 
spi tying it hack to mix I he w »tn <, olunin l essoris to In learnt lorm 
thi lawebanigi an disc ussed l K 

95*1063 

Monitoring of rotkllll darns the ease of Wadi Arab dam in 
Jordan 

A S AI HMOI DiJotdanl mversitv ot Suencc and lechnnlogv 
to hid I and f H AH M1 D 
\\ ttwr Hrunsn f\ lournu! 1994 No !H0 5I fD 
Momtoimg arrangements tor the Wadi Aiah uh klill dam near If tout 
m noithern Iordan are it viewed Die dam was ol zoned locktill 
construction with a c In core Measuring apparatus was installed to 
monitoi leakage ol w net giouuvlwater movement and settlement 
Monitoring results suggested that there was no 11 sk born load leak 
age though i ontinued atlrntion to the as c mas v of leakage measme 
incut was necessary Die Jain Us foundation and the left and right 
hanks were judged to be stable but investigation of * ertain abnormal 
me ouiementv w as u\orn me tided Additional recommendations in 
i luded mcasutrmeiu ot sediment in the reservoir particularly at the 
entrant r tot he diversion tunnel there are '5 relcienvcs Jordan 

95-1064 

the Hirer (»«rRfx project goeji ahead in China. 

P J1A/MI N(» (Mmisirv of Ijncrgv Beijingi and / J1NSHI NO 
Haro AtYrowarx fount**! 1994 No I KM 7? 79 
The status ot the Him* (mrges protect m China involving the 
construction of a large dam at the steepest sex non of the Yangtze 


river, i* examined Hie project wav designed to bring flood control 
electricity generation, navigation and other benefits to the country 
The major benefits envisaged are summarized Problems involved m 
the project included the resettlement ol a population of 725,500 
people from the area likely to be submerged together with the loss 
of 2”! 79* ha of farmland certain adverse environmental impacts, 
and reservoir sedimentation problems The construction programme 
and funding aspects are indicated China 


95*1065 

Construction of Maentwrog new dam. 

J L TRlPPtNuHcarfciectnu J DAVIE and M P SHEFFIELD 
Water Manumr and Energy 1994 106, No 4, 299 110 
The construction of Macntwrog new dam across die gorge of the 
A Ion Prysor which drains the reservoir catchment nfTrawsfynydd 
Like for both the nuclear and hydroelectric power slaloms is de 
scribed Dm 4 new dam was budt to replace the original dam commis 
stoned in 192H now vullenng from progressive detenoranon T'he 
special features ol dim construe lion are discussed including the 
proving ot the corivretc aggregate the proximity of the existing 
strut turc and the tec hmcal measures taken to limit Lone rete tempera 
lures and to place the concrete Measures undertaken to limit envi 
lonmcnlal damage air also desenbed l‘.K 


95*1066 

Stormwater runoff management, are real water quality prob¬ 
lems firing addrejwted In current structural best management 
prac tiers? 

(>f l II <( i l it d lee A Associates i I Maseru ( alii ) and A 

JOM S III 

rubhi Work* 1904 125, No 12 51 ^ and "0 
lhe cllrclivrncsx ol vtru< rural stoimwatcr control devices installed 
thiougtoout iht l 5 A in per funning the |ob tor which they were 
desigiu d is questioned Prevent a* tivities in stoimwatn cjualnv man 
age me ni had rvolvrcJ I mm the l S f PA x National Crban Runolt 
Programme Water quality management practices are examined It* 
geiher w ith stormwater discltarge regulation and control partic ularlv 
best management piactues Die nerd loi reliable assessment of 
chemical and physical c haructrrishcs ot ihe stormwater reinedf is 
discussed Ihc dilution of oigamsin a kev clement in aquatic 
toxicology is also examined l .S.A. 


95*1067 

Modelling ground wafer changes due to fluctuating dam dis¬ 
charge 

M BEDIM 1 < Arizona l niscrsity Tucson) D N 
CONTRACTOR nnd( S Wl 

ApphrJ Mathrmittu *il Sftslr limit 1^94 15, No 12 toto*v to" , | 

Hh' capkilnhtv ot 2 numeiual mixlels to predict phiean*. surtiicc 
ch mges due to transient Ilow was tested against field data recorded 
at an instrumented sand bar m the ( olnrado river wfierr operation of 
the tilen ('an\on dam resulted m fluctuating river stage and ground 
water levels Mix lei predations were in good agreement with field 
data pantcularlv during using nver stage A finite element coupled 
seepage stress consolidation analysts using fiiofs convoluiation 
theorv appeared to gtve Isctter overall predrctionx but a boundary 
element solution of Laplace s equation offered signifuam ads an 
tages in data preparation ami comfxitational time l-SA. 
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i 

rranskfil flow of water to a wdl In on uttranfined aquifer: ap- 
placability of some conceptual mod«k 

1 \ NARAS1MHAN (California I'nivmiiy Bcridcvl and M 
/HI 

ft ttsrr Re Hmrees Journal > 1994. No 180 14 2h 
T'bt development of analytical solution* lor inlcrptcting drawdown 
jMa 1mm unctmftntsdaquilm i% considered, w »Ui partioildi attention 
to the assumption that flow in the tmsaturated mne had link effect 
on flow tn the aqutfci Numerical experiment* on sand columns t axt 
doubt on the emptneal assumption ot Boulton that the dnu ruble 
u ate/ aiwciaied with the specific yield uas gradually released at the 
vs atrr uhk as an exponential function ot time U was proposed th.v 
A physically comprehensive model of radial flow m un umonfmed 
aquifer would combine lime-dependent drainage from .ihovc the 
water table with vertical components of flow m the saturated /one 
I here are Mi references l SS.A 

95-1069 

fktrnniuiaft the range of predictions of a groundwater model 
which arises from alternative calibrations. 

K J BROOKS (Birmingham l nivmiUi, I> N I 1 RNl K and A 
M lOHlAh 

U *iu t Rrumri m AVirun h 1904 30, No I! 299 * MMH1 
I he t hour ol parameter values for groundwater models is mnsid 
r»'d with particular attenttnn tn the tauge of predictions produced 
v liter native calibrations A method lot die estimation of flu 
piidiitinn variation was developed A case studv concerning tin 
v iur table under the ulv ol Birmingham <1 k \ showed the pos%j 
( u scale ol the variation five simplification and uncertaintirs m 
vtd in the modelling pros ess and the rutluri ol the pifamein 
vnin natron problem or inverse problem wen examined I he pro 
I oid me I hod identified Uk Vst v au and woisl case predictions 
i nong the plausible paiamelcr sets Wtdclv different U tstble pa 
nneU i m (s yiv mg nurkcdlv ddtert nt pirelictions were found in the 
aw studv l .K. 

95-UI7U 

Ikot hipmrnt of an optimal control system for maintaining 
minimum grmindwater levels. 

i> i wki.Rsi n th aies l dmunds and Associates 
iiunipor Ued Gainesville F ia I and Vk \> GRAHAM 
b Ht r Rr\\iut\ t s Kr\fi*n h 1994 30, No ) I M 'l "Uhl 
\ fl si reu transfer function opum il innfrol scheme was developed 
f i irJiur the expected deviation of pie/ometm head from monlhlv 
rpei levels l he i ontrol suaregv was germ itcdfrom i Box lenkms 
'ovihie mpui/single output transfer tuns turn t S AKIM AX ) nnrdcl re 
>Ung lotal pie/ometm head fluetuatmns it an e< otogn ills sensitive 
* »hon to regional rainfall and pumping volumes An application 
f ih*. suatepv ti» a localized region of iht I pper \ lortdan aquifer m 
*rth east f lorida showrd (ts.it the mmib'r of dt \ laiions l*dnw latgi \ 
ad levels could be reduced bv ’9 pc^ i rr?t and the mean deviation 
N low target bv 72 per cent bv a 2** pet cent reduction in trumping 
olumc rberr arc **" reloenccs i „S 4. 

954071 

dossil water or renewable resource: the case for one Arabian 
aquifer. 

^ l> F Al'lJKNUK (New fcngiand 1 nivmits N S Vv Australia 
’^wr Wiintmte and i nrriis IW4 106 , No 4 H] 

^ 1 vear field studv had been earned nut into dve water and sod 
f cs4H.3ites ol the eastern sub* of Saudi Arabia Ihis region was 


uixiectam bv the extrumve l mm 1 1 Radhuitui limestone aqutler l>wr 
stuck itk Hided geoiogic al vutvcvs isotope vtudies hvdmiogxal 
nHKfeJJtng and estimatmo of annual wafer loss and rrt harge FucUms 
mfluenvotg rw haiyn* xmt dm tuujje ol the swputer aie diw uxusl 
Despite wide annual vanwiions U»e re* hmrgc was similar m \t«r to 
the satvkha discharge, mdnating that the aquifer w av cxsmrudh in 
balance and ttuf abstraitmiis tor imgation wcie ih‘t necrsvimlv 
drinmcnul Saudi Arabia 

95-!tt72 

Mirnev down thr drain, 

t I HOARDS 

Wtiltr Rullrim No b H) M 14 

1 lions about fo N* nude hv the National Rnm Audiomv \o redo* i 
uuidrnts of oil polluhisu of surlaic wain and gtmmdwaln »tn M 
outlined In HW^ ml pcdlution mudents were etjual m riumtvei to 
sewage pidluuon me idems eaJummtbufmg 2^ txo vent of Uw* total 
An tnlmmaiton «md publmU c.impnigti dm vied *!nelh at the 
genual public and small s*aU tradav m mi is phumed to give 
genetiii awareness of problems cause*! bv nuhvutmnaie dis}H>valol 
vs on ml and to inform ml users ol Iht avatlabilltv tvf piojvitv 
*fispisal ,iu,mgr menu f olkn (torud used oil I torn garages m aheadv 
rhnkd fo turns f^eUrngjug to the C hrtmeal ami Oil Kfculmg 
Assik union domrsticalK usetl ml being Gassed *o htwoehohl 
waste dimildfx colltMedbv Iota. Hilf»oniM‘s 1 he National k»ver> 
\uihoniv htetatim will mlmm <m h a »*^ I<h iu tin* ml *f»sjw*\ai 
brnks provided bv an h rmthonfK^ mmik w uet compamrs have 
dtr ids st nt out * mnlar inloriiMnon to {In it k tislornef s IV xltn.tpv 
ur mvnni no made bv I ug« s* di u uk i s li o v tx c it found pi nr talfv 
* tUslui tm\ \ k 

9S-I073 

Adapting n/miathm fur soil and groundwater Ueatnip 

( II NI I SON (f noundwater leihriolops tm I npkwmvd 
( olu » ind K A IfRimN 

( htmutti f niftm < nut l l b>4 101, No 11 I f IK 11 ju ami 1 I 'I 

1 I 22 

O/onr is a poweiftd ovuli/inp igt nt hi u i win < (fc< itv< jiilnalitq 
fnrirdotis orpami compounds mi hiding ihlminalul < duties ,md 
complrv aromatu, whuti in ottrn n sjsMiit in moir traditional 
frt ttmenf s* he mr Among iht »dv ml igr? rsm »aiu) with n/one o 
it 1 ' much pie ife r solubditv m a on fluiiisthi * use with uxvpen and 
the srr> r ipul ox id in on th if m * ms often wifhm M*(uik! (»nnmd 
wait t »»r soil o/nnadoft < an N i itrir* 1 *uii oj \tfu nr uhm abioc 
gimm 1 to Umt ut c(lb and wurk rijuillv is iithci the [inmaiv 
to atmrui mi tho J m i* i Im i! |>oh dung tc* hm pa * 1 lx rmupiin 
n< m at/4 o/otuitioii tn fumpiC 1 loi gronitdw ain md sod rt medmlion 
is i *jm * i result of a<l*atucs m«Mk in ot s[‘ upmp ir< hnnlogv m iht 
list * sears m which fh< *nriOnlh*l mjM timi i I m Mop’ orgam 
^mupnimds tforn th< go nn<lw »tt r imi soil or Mipphi v ox^gtn tm 
oxidation or hunk gradation l .S A 

95-1074 

Hnri/auital piping grid xfierds xite dcartiip 

S WALSH 

( fur/tut al t nffUtfftttiK b>94 101, No H 1 I 24 I I 2^ 

Mnmoriul feclimdogie' Im it ajw (oral F ij i has ckveU»|>ed the 
i ( KS (lanear ( nntmnmcnt Rrnrdiaomi SvMron to ittosn jvnrol 
fuel rvd viisrnts and other hvilrixarbons lost f< j » groundwatei rind 
soil I ssentiaJh 1 C kS o a svstem of hmi/ont i! perforate*) high 
demits polveihx h rvr pip* to »m o*ase exposure »n (he spill b> pump 
mg water to draw the comammaird [dome toward' thi »r* rl ir P overs 
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ami thus to the surface Ihe* iX RA t\ a tmi effective aUernaiivc 10 
traditional pump and treat systems and ts eMdy and quickly m 
nulled The syxtrrr an be irixMUrd in a tiepth of 25 U, although 
depths up to 35 ft tan be reached Atr sparging may hr employed to 
volatth/e the volatile organic compound* present in fhe groundwater 
arid t nnUiiuisani* t itn be remoml a% a vapour stream again reducing 
On tola! treatment volume ILN.A 

95-1075 

A geographic Inform at mo systems approach to wellhead pro- 

tec don, 

I I HAMMLN t North Dakota I'nm rsitv t uamJ f orks) and I* 

J ClhRl A 

Water Reumn e\ fiutleim 1994 30, No S H 1t K40 
The I9M6 Amendments to the Sale Drinking Water Act focused on 
poured ng municipal wcllltrlds through a niultjIauMrd approach 
Programme t Inncnis included debnraiion of wellhead protection 
areas, idcntifvmg mcl managing potenti d r oniammaniv developing 
contingency plans ami Uh arm* new well sites lo use in the event ol 
wrfllicld contamination and encouraging public participation A 
geographic information system KdSj provides a met hanisrn 
whereby all components o( a comprehensive welifield protection 
strategy urn he addressed the application ot a CdS u> the develop 
inrnt of 4 wellhead protre Inin scheme for I anrnorr N Dak l SA 
is described | he potable water supply of l artmorr was threatened 
by rmifiit ipnl and agru ulrm d point arid non point source* pollutants 
ISA 

‘>5-1076 

Assess men I of long-term withdrawal rale for a coastal aquifer 

A DAS (dTM \ ( Asian Insfimtr ol leihnologv H uigkok 
Thailand) and If B M !' AMARAWffKA 
Wtifrr Nt’ffwn r\ Journal 1994 No IHO f»4 7*1 
A method lor assessing the long term late ot sate withdraw il bum 
a coastal iqnilrt was developed and evaluated m the case ol Mann.it 
island of I the coast ol Sri I anka Hie movement nl the mierlacc 
between be sh iruf s.ill wafer m c onditioiis ol w uhdtawa! w.is simu 
lated A range ol estimates ol die natural tec h.ugr was hrst obtained 
bom 4 waiei haluue study Pie rrprrsi ntatisr icchargc sequence 
was thin determined hv a stimil Hum nl an mlerla,c prohle dong a 
vein, led sec lion Hu sustainability ol couuuuous withdrawal vc as 
asse* vrd b\ limiting tin 1 stent ol s ill water iqxomng fru tease % in 
wdhdiawal wen pm sible tluouglw au lul moniinung ol 1 he system 
response Sri Dimka 

95-1077 

NfniuhMhMt of vui fm tanbenluuHcd aquifer remediation. 

I I BROWN 1 Irsas l mversjfv Austin) O A BOH I \\ 
ABRIOI A and k SI Pi IlkNOORI 
R«fr r Rt u»uti < s AVvruo h I9V4 30. No I 1 2959 
A comprehensive model ol surfactant enhanced aquifer lemccliaiion 
iSI AR* w 0 developed md used to explore the potential ol this 
technology on an aquifer scale as an alternative to conventional 
pump and beat remediation ol aquders conlamm ited bv dense mm 
aqueous phase ntganu liquids 1 he model im orporaicd the complex 
ihemistiv and multi phase n ampul 1 behaviour ol surlac 
tant/watcr/oigamc mixtures in pe*mcuhlc media Important issues 
potentially aHectmg SI \R performance at the held scale vc err 
explored using the model Simulations suggested the feasibility of 
milking the total time for remediation b\ an order of magnitude 
using SI \R Then: are 40 reterm c\ L.S.A, 


95 - 107 * 

Preventing pesticide contamination of groundwater while 
maxi mi ring irrigated crop yield, 

R C PERALTA HJiah Slate Univmity Logan) M A 
HRGAZY and G R MUSHARRAFIEH 
Water Reumn e j Restart h 1994 30* No 11 31*3-1193 
An optimisation model which described the rdalioniship between 
irrigation management and pesticide teaching through the unsafe 
rated /one was developed lo maximize irrigated crop yield while 
avoiding unacceptable pesticide leaching Optimal irrigation 
amounts werr computed for given soil, crop chemical and weather 
data and irrigation frequencies live minimal irrigated crop yield 
reduction needed to prevent groundwater contamination w*as com 
puled directly Die model was tested lor various mai/e irrigation 
scenarios The approach adopted was promising as a way ol dc\d 
oping cmironmentjliy-sound agricultural production practices 
There are <14 references ( .S.A, 

95-1079 

Environmental!} appropriate operation of a drinking water 
rawrvoir, having regard to water supply power generation 
and mandatory water release. 

J CdhSLC’KI 1 1 Tuversitai Stuttgart) H B HORl At HER J 

k API* and VA /HAND 

Was o ru irt\chtft 1994 *4, No I I hOH hid and M 2 fin Herman 
F-nglish summary) 

1 he operation nl the Mcme Kin/ig resmoir situated juM south of 
Trrudenstadl m the Black Forest is discussed against a background 
ol ihr |H»ssible conflicts between the dern mds ol water supply 
hvdrocTec1 1 k power prmitution and minimal discharge level in the 
downsirearn pari ol the catchment Hie reservoir is i ” 1 m high 
rockfill clam with an asphalt cove designed to assure a supply of 
drinking water to around 1NMKK) lex al inhabitants At (he same time 
one ol its principal functions was the generation ol rlruruiiy born 

2 I tarn is tuthmcs of 220 k\k <vr tbO kV\ output at a controlled 
discharge ol 500 litres f>rr second or TK) litres peu nc\ ond (Hhrr 
I ic tors which must lx* taken ml tv account arc the w it r 1 levels j» 
various points downsueum on the Klem< kin/ig river as far as it% 
confluence with the kin/ig A study ol hydrological records lor 
g mpine si Hums in ihr c itchrneni enabled a lime senes cmennu 1 ' 
years bom I*>I2 to IMS4 to be construe ted with a mmmuf annua! 
! low of (1 ” t hnD in 192 f ind a maximum of BshJ h m 4 111 l%5 the 
rin 111 v due being 2f> hS hrrD ) urthu studies with the aid of turn 
scries analyses and probahihiv estimates enabled a predicted inn* 
sei irs lor future yc iisiolx obtained arul used as input to a simulation 
model ol rc servon ojx*ralion It would N* f>ossible to lulfd the 
demands for power gtnermon and uinipcnsalimi w.iter without 
detriment to the dnnkmg water supply under all loresecable umdi 
(ions il nghsh tr mslation 1 7 <l pounds sterling valid lor l ( >9S) 
(.ermanv 

95-10*0 

Fores'asllng druoestk water demand and the eHed of economy 
measures. 

B \N DANIN S 1 IN 1 M» (. [ M MTTIT NRIBBl* and A J M 

S( HOOt 

H20 27. No 25 " , 3n 719 un Dutch English summary 

P 

A more refined method of forex listing domestic water demand than 
that based on extrapolation of past trends was sought in I9 t >2 bv 
V FW IN the* Dutch avsoctation of water suppliers In die sinev 
conducted the influence ol vo< oil and demogranhic fAtc»rs such ns 
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the availability, and in what proportion of bcwwrhokte of tacdit** 
such as baths, showm, and washing machines and the extern of their 
use was examined A computer model wa» built rmhaumg the 
mfkiencc of major water using functions cm the likclv total national 
demand over the next 20 years, the construction of the model and 
some of tls forecasts, are detailed (English translation 25 0 pounds 
sterling v alid for 1995) Netherlands 

95-1081 

Command area water demands. I: validation and calibratkiii 
of CCA model. 

S YAMA5HITA fUuh Stale Cmvemtv Logan) and W R 
WALKER 

Journal of Irrigation and Drainage Lnginrrrmg 1994 1 20, No b 
1025-1042 

The lhut Command Area (UCA) computer simulation model that 
predicted the water demand hy an aggregated population of fields 
served hy a canal turnout by accounting for field management f.w,tors 
was validated using field data for 5 UCA from an existing on demand 
irrigation system throughout one crop season ( ompamon of the 
mode generated cumulative water demand curves with actual water 
ujpplv hydrography showed that the uccuracv of predicted demand 
was generally acceptable hut highest for the * largest lit A (KI 711 
hi) Model calibration was achieved h\ adjusting the key variables 
of management allowable depletion irrigation application uniform 
ifv and initial soil moisture whit h could all be defined bv vs ater users 
during s>Mem operation, (see also follow ing abstrat t) I 2S.A 

9M082 

( ummand area water demands 11 water-demand function 

s \ AM A SUIT A (l tab Stair l m versus Logan) and W R 
V\ M KLR 

/ >urn< t of Irrigation and Drainage tngmrenru, I 994 120, No h 
1043 10SS 

Hie logistic Lurvc was used to approximate the uimtiKitivr w iter 
tlemand (( WD) lor a 'll I ha unit command ire a (l ( A) in an an 
ixistingon demand irrigation svsiem Multiple regression analysis 
determined significant relationships between logistic function pa 
r irneters and the T kev factors * management allow ible depletion 
irrigation application uniformity and initial soil moisture) used to 
ahbraii: the l)( A model which predicted the aggregate water dr 
niand of individual command areas throughout a crop season 
developed model for C'VA I) approximation was validated using S data 
sets and application to 2 smaller l ( A <Hl and 100 hi rcvfxrehwrlv) 
m the same system demonstrated the generality of ihe developed 
rquaimns l nder conditions of limited wafer supply tb< developed 
equations could be used to determine water application strnirgv (see 
also preceding abstract) l .N A. 

95-1083 

No growth In wafer demand expected for 241 years 

Rarer Arm 1994 No 5K s } 

The water industry s projections for water demand over the next 20 
sears as formalirxd in their Strategic Business Rians arc gumma 
n/cd and their probable accuracy discussed The amount put into 
supph was expected tn rise bv barely ft 5 a pet cent arise in supplies 
to households was expected to be virtually counterbalanced h> a Uh 
*n supplies in non households and a reduction of leakage The 
estimates assume that cm household demand would N* reduced by an 
extension of metering (*> per cent of households now 30 per cent hs 
201 a continued decline of water intensive manufacturing irxhre 
fry and much more effective leakage control Whether the 1994 


K factor applied would gist utilities enough profit to effect leak 
repair on the % ale envisaged and whether meter mtrcvduchvm wouki 
be on the ik«tc populated are major umeitAtuhcv Nationally there 
was little imbalance between resowne availability and probable 
demand but a regional problem in south east England is admitted 
U.K 


95-1084 

Basis of a new water polk x - baaed on rmardi and eiperienee 
in the E rankfurt/Main Public Work* Department 

H SOM MLR i PI Kerim) 

Mif WaucoA bu ret rer 1994 135, No ) 1 MK bM) On < lerin&ii 
English summar> ) 

\ xeminar organized by flu I tank fort am Mam water undertaking 
look place on 21st mid 22nd June 1994 to discuss ihr outcome of a 
project vpomreicd by the federal Ministry of Rescm h and Develop 
ronif and composed of 2 sub projects one ot which was concerned 
wuh wafei conservation and rational utilization and die ofhet based 
on Ihesden considered the possibilities umneifrd wuh wafer spate 
in inner c iiv advent ed in respect of witte* coriserv .»rion are reviewed 
with estimates of savings area The proposals possible in a number 
of major utirv dur to a variety of fe, hrmpies including maim 
rch ibilnatum reeve Img and reuse of wain wiihm loudly defined 
tic is improve d levels of sewage treat merit allowing reuse of final 
effluents uuf m t xu rnion of ponces wahr supplies lot o|X'iNttnm 
not requiring high qualify chinking won The rxprririHt of the 
*atn undertaking serv mg the t ifv of 1 1 mklurt was kooauI where 
consumption had <fei lined sieiddv since 1991 despite a slight post 
fist trend in popul ilmn growth Due in siremions trmrdid efforts 
disiviHution system lossrs m ihc foirnrr V\rsi Gum in vines weft 
mostly less thin 5 per <ntl while lor Dresden the loss remained 
ihnind if) pei cent (I nph h irarolnum 100 pounds sterling valid 
for 1995) Germans 


95 -UM 

Die efTeiti veneres of pining us u standalone writer umservu 
lion programme 

J l JORDAN I Georgia I wvrrviry Griffin) 

Wait r Re uuin e\ HutUun 30, No S H** 1 1 H 7 7 

Jconrennc (henry irulw ated fhaf the use of incmising ran strut lures 
would reduce (hr demand for w ip r and prtKhn < monct ir v inc enliven 
for i onsumers ut converse water Recent sttKhrs on lhe useot j»m mg 
to encourage w iter conservation arr reviewed the implrmrntntjon 
of in mcrcasmg rile strutlurt m Spddmg ( mints (n ISA 
where no odier conservation programme re used is dciwrdxd Ihr 
meieasing rut structure was implemented m 1991 Hv 199* the 
number of customers of the Spalding < ountv VXater Aufhonlv h,»d 
increased by 21 per tern while total w »irr demand had me reaved bv 
1 S fx-r cent and per < uvtomer w iter use h id dec lined by *v per cemf 
The daily water use per <onne< firm dec leaved from 241 gallons in 
1990 hi 2 M m vm l S A 
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WATER QUALITY 

See a too Aiwrtmct* 95-1011, 95 1ft 13, 95-10IK, 95-1172, 

95-1180, 95' 1216,95-1217,95- 1478, 95-1479, 
95-1480,95-1481 

95-10«4& 

Water quality model*' tuoK for the analysts of data, knowl¬ 
edge, and drctaiona. 

O VARIS (Helsinki I mvrisity nl It’ihnolov) I pool 
Water \* it'tu r *% ft'i M8>4 10, So ,2 M 19 

I went) seven t use Ntudir* on water quality and txshcrw-s manage 
mail w 1 ik h used a v uricty of computational tec hmquc > ate sumrrw 
rt/rd The approve hen varied between ernptriud dei»*rrnJmstK ami 
pragmatic Hie roles of indue hw and deduct tee components in 
mlerrrue ate discussed approaches air examined concerning dtxi 
sioti support an<l soierudu usfR'tts of the* studies 'the \ orHributiom 
ol logical and relational thinking and experience air considered 
Decision Mip]H»rt is discussed starting from the needs of directive 
strategic, tutual and operational mmugrnirnt A varirtv ol pro}-* 
lent solving tools needed to he utilized toe ope with the multiple (asks 
addressed h> wain quality models me hiding data analysis know! 
edge pmervung md det i inn ' upporl Finland 

95-1087 

MJl ASIM • a tool for simulation and data analysis of aquatic 
systems. 

B RFK IIIRI (Swis^ I ederai In dilute tor I nvironinenl il Sue rue 
and technology (1 AW A(u t>ul*K-mloi f) 

Watrt Smtu e X hi hnnloy\ MW4.WI.So? "1 10 
\ new simulation and data in iKms program tor lahoiarnty tei turn il 
and natural aquatic svstt ms is Jest riled I lu 4 sub system mm 
prising A(,H f ASIM weir links compirfmenls processes and \ m 
aides each is dc>ud»cd 1 he spatial c onhgur.iiion w o represented 
hv the compartments I he nsei lonlddrluu an arbitrary nntnhei of 
uibslainr* to Is modelled vs nh llexibtlity in du formulation ol 
hanslnrmation pox esses the pmei on allowed simulation' sen si 
ti\ ny analyses parameter estimations and mn ertamty eshmahons to 
be pertoimrd Ihese l^iturcs and the nsei friendly interlace pio 
voted siippoit for dil,i malysis Ihnc i x mtpli > dhisinu the pm 
goon s c apahilmes Swit/riliHid 

95-1 INN 

Identification ami application of a dy mimic model fnr opera- 
lional management of water qualify 

M B HI ( K U icutgia l invrrsitv Athens l \ A I arid \ Kl f >A 
UoiVr Wm* A 7n /wo/ovi I W4 Mh No ? h 41 
Resent pioytrss on i pieviously feruled integrated ipptoash to 
wain quality i onitol m river i.mhmrnis is imported corkcimatme 
on (he m Uiram water quality model this vv is based on a multiple 
cononuouviy stnud tank icuctoi appioxunuiimi ot thud md solute 
propagation vtloiiv a n nr i system l tunees io the hydi.uiin Kims hid 
unproved the model It was c ahbiutul hv a data set ol heldobscna 
lions form the l am nvn eastern Lnglaml I his also tested tlu 
model s c upabrhties i om tuning solute liau sport and the bun hemic al 
internelions among BOO dissolved oxygen inorganic nitrogen and 
chlorophyll <n omcntinunns it a^cssedinaiunzcniem and teal time 
i mitrol stiutegtes fm attenuating the ad seise eftrets on stream water 
quality of storm sewage surges passing through the sowciv and the 
wastewalei tieatment plants this included tlx* c not d mated rmmipu 
hit ion ol m stream sink lures to improve controlled petfotmame 


Reasonable agreement was obtained between field data and simula¬ 
tions l f ,K~ 

95-1089 

An anal?*** of the effect of an upstream reservoir by means of 
a mathematical model of reservoir hydrodynamics. 

(j IKX'KINC* (Western Australia University Ncdlartds 
Australia! and M VTRASKRABA 
Water V re we <1 !n /inoiogv 19**4 30, No 2, Ml 9H 
flic* ditlcreru.es m temperature stratification and flows in a solitary 
reservoir and the same reservoir relatively dove downstream to 
another reservoir were simulated by the I dimensional numerical 
hydrodvrumu model DYRhSM which was generally applicable 
without cahhiaticrn for a specific sue 'Hvc reaervotr in the second 
case was termed a cascade reservoir rhe inflow to this re%crvou 
dunged from an undanimed river \t> the* reguUtetf flow from the 
hypohmniun ol Uk* upstream reservoir lire change in inflow tem¬ 
peratures showed as a rnorr pronounced stndtWicatMMi m the cascade 
reservoir and lower surface temperatures Hie heat budget dunged 
bc*c ause tlx* case adc reservoir bring colder Ux>k up more heat from 
the air Sedimentation phosphorus uptake and organic matter dc 
composition in ihi upstream resrrvon caused turbidity phvtoptank 
ton concentrations and colour to Ik* lower in the cascade reservoir 
( zech Republic 

95-1090 

I ininology nf high arc tic ponds t< a|>e Hervchel, FJU'smere Is¬ 
land, N \\ 1 i 

M S \ DOl (d ASiyuern si mvnsiiy hineston Om ) and J 

P SMOI 

\nhs fur H\dmhioloKi‘ MJ l M 1A1, \o 4 401 *H4 
I lie lininohuuc iK hanger wen mnmfoird <*vei I field scmsoiis m M\ 
high arcUc jwuivls ( ape Mnsdiel east centra) I llesmen Island 

i'onds Iro/e omplrtch lot IH montln but during tlv short summer 
wain warmed substantially givinv i record of I"( and flue lualtd 
diiinuilly Bonds weri shalk^w cleai oltvotrophic and wen-alkulim 
ipll 1 4 H M with the exception ol one site ( onduilmiv fJtKiuaird 
season,dlv U'twern HKt and ^HMiS howrvn a tidallv influrnerd 
br,ic kidi [*oml h,xl a i ondiK tivnv ol 10 bM uS and the dilute Paradise 
pond had minimal conductivity ol 22 uS M.qof mn coruentrations 
wtie ichitivelv sundui wufi v.iUium and sodium borne (hr ma/oi 
c Hum. and vhionne Uk* rn.qor anion t oiiientrutions changed ovei 
the summer due to c rviK uniontration snowmelt dilution rvapeira 
turn wind rUhc'i variables Ihesr (wruK weir iiiulIi more responsive 
thanncMfbv laklocnvtronmenulc hanges Ihc'ic.ire4 ^ references 
1'amida 

95-1091 

InHuenco of some environmental factors on the freshwater 
maeroinvertebratrs distrUnilion in two adjacent river basins 
under Mediterranean climate L IMpteran larvae (excepting 
chtronomids and simuliids) 4\ ecological indicators. 

A l.M l ARIX) 1 1 nivcrsidoddc Srvdl.o arxl I PK1 MM 
fur Hutn’hmhiwf 1^4 131. No 4 4 tA 44^ 

Some aspc'i tso( the ecology o( the freshwater dsptcran larvae* assern 
blage w ere examined in 2 user basins in southern Spain Jittering m 
the phvsico chemu al characterisru s of thetr water and their tempo 
r.tlits thnnigh the hvdruhignal cvck* fhe distribution of (axapret 
creiiiCs in die 2 principal factors space (relating to conductivity 
mtnte nitrate and aikahmtv » were i hissdicd into 4 groups Hehu* 
sp S/dobrr*to sp fh ^tu sp and ()x\< era sp pirterrre! the more 
valtne sites and avoided huth nit me concemratums Ttpuht sp 
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prrtama sp and I Vtedematmm sp preferred the higher mimic and 
lower mtntc concemraucim. thermum sp . 7 ahanu* umit$tr ar>0 
Tabanus bromtm avtneied sires with higher mime tone emm tons 
/ phwtru %p did not display an\ preference for any of the parameter 
analysed Most taxa were collected in sites wnh vegetation unc/ and 
rmxteraie values of water current (see aivo following abstract! 
Spain 

Influence of some environ mental factors on the freshwater 
macroinvertebrates distribution in two adjacent river basins 
under Mediterranean climate. II. Molluscs. 

\ GALLARDO (Untversuiad de Sevilla! J PRFNDA and A 
PI 14 NT!: 

4rdw» fur Huin>btoU>^ie, 1994 131 , No 4 449 461 
]>w Ircsbwatet mollusc assemblages and then relationship io souk 
phvvito ibcrmcal parameters and water itrtsivicmc were r\aniim*d 
i 2 nsrr basins in southern Spain with differing phssico i hcmu.il 

* auditions Two associations of vpeuev were found one grouped 
ucording io geographical distribution uninfluenced by wutei per 

istriae or physicochemical conditions the other according fo 
mundane? when* species assemblages were accidental or due to 

* tferent sLKtession.il Mates Most spec ics and/or assemblages were 
4 sinhutnf in ibr same wav ,iv availability of physnn chemnal 

iruhltons 1 xeephons were l \mmvn truruutuhi which preferred 
die less cuttopha Icniit Mies m (huKhura basin Merturui umfuxa 
(id Mrinnopu\ Jufaurt whuh preferred higher altitude and more 
shoe sties in Ouadaira basin and PohmopxrRus terthnu l \mruira 
u M tiufoun Arn \lus f!u\ ro/r/n and Pivtdmm sp whu h wetc 
) we ibtmd mt in higher altitude sites and during non flixxletl pen 
Is in (tuadaleic basin Mollusc s were of limited value as environ 
rrv ut d mdu uors ot particular conditions in stressed streims or those 
v f h h‘gh mnu coruentr itions l hen are T* rdrmn.es (see also 
'nLrdup abstract ) Spain 

95-1093 

/r#oplank ton in Inch I omond perspectives, predation and 
|H>wan 

l ’ 1* POM1 RO^ i St Andrews l mu-rsitv) 
t( Jrnbtvhtitui 1994 290, No 7'> 9{) 

1 hi c soling si itt of knowledge ot itn zooplankton community u 
i r ’ nrtd h k h ) > (oh'\m d 1 be results ot /ooplanklon sur \t s s unde i 
lion heivurn 199S and ]9h' 7 ire compiled 1 hr nitmr ot tto 
w'pjankton community is tlso examined with pariKulai releu rue 
predation by fish especially the facultative pUnkuwirr the powan 
( nrcRrmus Unurrtu\ »L t) Rowan feed heavily on zooplankton 
'’om late spring until late autumn They show selectivity in the pres 
taken in the size distribution and morph types preferred 
*ithm piev species Patterns of zooplankton species morphs and 
1 amu m Umvond Uxh lend to reflect this predation path in There 
ur references IML 

95-1094 

Water temperature behaviour in the river Danube during the 
twentieth century. 

b W WFBB iLreter l nivcfvit) l h i and I NOBII IS 
H^in>bu>i<wu 1W4 291, No 2 104 i I * 

Hata on water temperature and supporting information on air ton 
^raiurc and river discharge were investigated for the Danube river 
Xian/ Austria for the pc nod 1901 IWl Tbr'tr was n Mgmfn ant 
hh reave in rnortlhiv mean water temper amres ot 0 KC with stmogevt 
p ses m mean values tor autumn and early w min months There wm* 


statistic ally significant trends tor air trmpeiaune on nver dm 
charge The mflucfX'e of snowmelt rutKifl depressed average watet 
tcmfscraturrs in the spang and carp summer bv 1 M Multiple 
regtrvsioo rciafioiuhips for imtividual mtsmhs from an temperature* 
over discharge and time trends were able to pmhet monthly uyr«n 
water temperatures m Wi and 1902 wnh a root mean sc|UAre error 
of (I % l\ing these legressnsn nquiaum prrsiu imm ot future over 
temperaturrs weic made llvete are 4^ ?eferrme> Austria 


95-1095 

Hie cumnl status of coral reef management in French Folinr' 

sia. 

P HIT! HINfJS (The Atismtliari Museum Sydney South 
N S W , ( PA\ Rl arnlk (iABKII 
Mann* Pnltufv*} Huilrttn 1994 29, No 1^ 7b U 
kenewublc and non renewable tevouues assixiated with die total 
rrets ol \ reinh Polynesia arc revirwrd 1 he impact ot bod run off 
over fohing domestic mdustrnl tnd agiuulhual etf1uriit& and 
tourism are dist usvrd logclbc i with legivlalivc means of conlrol Hie 
t marine rrH*r v es and the protected sprues legislation air c onvideresl 
wufi iOinwtrnis on recent planning initiatives which potentially 
allowed an integrated approach to coastal zone management lbr 
Lick of the latter and failure to enforce ousting legislation wm 
dm aiming mutism tishenes and poo 1 cultuir iMfivilies which 
supported much of the islands economy The rr air S I referent es 
Pot v nest a 


^IIW, 

A review of the status of Ibilippint reef* 

f f) CiOMl / (Philippines ( mvcrsiiv Qui /on ( ity I P M 
Al ISO H I ^ AP and VN \ I It I ANAN 
Mann* Pi*Uutton Hullrtm PhM 29, No ]M U2 fiH 
Suivevs of the Philippine reefs since 19/9 ate t \ limited and tin 
methodology rxplauird f arts onsr v s ielu <1 on osr ssmg live i or d 
vovei those of die pact * ye in employed ihr mon useful corn 
mon ilny index Moo reefs w<n m ira^omiHr condition M ijor 
leslructivr factors wrrr yrdimentatmu and sihation from coastal 
developmi ni and inland ic liutics illrg d md damaging methods of 
fishing md overfishing Integrand apfiionlir' of nurfal *ur i 
m irugemertt were needed u*protr« 1 prodin nvrrc ofogn al piot csso' 
TVrr aic 44 ref ere in rs Iddllpploes 


95-1097 

An ttsm.trnenl of the stufus of the c oml rrefs of Papini New 
(fuineu. 

M f HI Bf.B (Papua New (iinnea 1 mvrrvriy) 

Kfurtnr Pollution Hullftm 1^4 29, No I / ^ h9 7 t 
Die status rcscairces and threais lo the mi d rrrb ot Papmi New 
(iifiora arc considered Primary human evploi tat ion was for vubsiv 
ten< c mtJ artisan c nmmerc lal fisheries tVypdr general under unit 
/Jilton ic h al over fishing* ex i urrrd where there was ac c rn u* < ash 
markers Although the reefs were thought to tsc tdattsdv undis 
furtved data for t>hjecme asM'ssmcnt were few [tvnamitr fishmg 
and sedimentation from foirwrv agmulturr and milling were ttve 
pnnupal threats to the luealth nf reds 1 tmopbu anon and pollution 
generally were likely as Inn al problems especially ne.u urban areas 
fbetr are ^1 rHrmxrs Pspiui Nrw fiuinra 
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95-urn 

Hung Kong's coral communities: vtatm, threats nnd manage* 
meol pirn 

B MORTON (Hong Kong University) 

Marine Pttliutum Bulletin 1994, 29, No 1/^ 74 JO 
The limited information on Hong Kong 1 * xclerdctinian coral corn 
manures is reviewed and tfw broad aspect* nt their distribution 
captained in terms of a locally complex c lunate and hydrography 
( orals now restricted to the lean polluted oceanic eastern waters 
were more widely distributed before the loumiation of the colony 
furthermore collet (ton ol roral for lime burning had been common 
until tfu- 1940c < oral communities continued to suffer through 
pollution from economic development and ftilmtiun arising from the 
construction of the (Tick l ap Knk airport legislation andplane were 
being formulated to t rente marine parks and reserves to protect coral 
communiUrs In priutue only remnants ol what was once a wide 
spread coral t ommuntly would survive in their remotest bays There 
are IK rclereru rs Hong Kong 

95*1099 

Afsrvairient of eutrophication In loch Lomond by desk analyst*. 

f D M Ol f NN (Institute ol Freshwater Ecology Edinburgh) A 
l BAIf EY WAITS and A A I Yi E 
Hufrobutfayui 1994 290, No 1/1 M 52 

A iapul assessment of thr potential lor culrophu ation in the Duriorul 
locti system was mailr using desk analysis ol land use and human 
o< c uparK y ol the talc Imurtii Rescan h results on nutrirni inputs and 
the imp,u is on plankton dynamic s were ilso incorporated into r m st 
mg eutrophication niodds l atchmenl pressures am) the sensitivity 
of the Uh li < ortxitlrrcd together enabled lo* h responses to be- esalu 
ated Phosphorus and chlomphvll u levels were predicted on the 
basis uf estimated phosphorus loss coefln icnts and Hushing rates 
rel ited in auntdame with rutrophiLaluiri models I he resulting 
values were in i lose agitemenl with measured values l K 

95-11 no 

Freshwater and wetland plant communities of loth Lomond. 

k J Ml RPHYif.Usgow Um vnsity ) k D HUDSON and I 
Ml KTII l l 

//vf/nO'i/dovio 1 4 >94 290, No 1/* M *4 

Die present state of knowledge ol ihr acpialic macrophyte and 
well tnd pi ml communities of l ornoml loch is reviewed Studies 
undertaken tnd wren 195 1 and 1990 are taken into account Aquatic 
maunphyu giowth was estimated (niMupv abend I per cent ol the 
total Ux h mji tat c area and to he limited to the l> 10 meuphotic /one 
Aqualu vegetation was abundant m sheltered bass and along less 
exposed shorelines espcudls in the southern basin ol the loch 
lluer separate ruhvdrophylr communiftes were idrrmfied in the 
loch one c fuum leii/cd bv an abundance ol f ioJta amiuirnus 
though the commonest submerged pDnt in the loch was the tibiqui 
tons l ittorthii uru/lcru (I ) Ass hers l .K, 

95-11111 

Fv a) nation of the role of submerged plant beds In (he metal 
budget of a fluvial lake. 

L St C YR (Uiuversitc du Quebec Samte N>yf P G C 
UAMWULL amt k (U l RltN 
HuiruMntiut P>94 291, No t 141 IV> 

The mean submerged biomass at sampling stations m St IVrre lake 
St l.awierke river system PQ dominated bv lu/Zioimu amrn 
own and Pofumoireron spp ranged from 2 r> to ? TO g dry weight per 
m2 during the peak seasonal biomass (August* and senescence 


(October) By combining biomass values and metal cooccmraocms 
with the more extensive remote sensing data base of biomass values 
and by imng geomao&jcal estimation techniques (Kriguig) the sea¬ 
sonal storage of metals m St Pierre lake plants were estimated to be 
X) kg cadmium 8V kg chromium, 450 kg copper, 280 kg mckd, 71 
kg lead and 2200 zinc During the seasonal biomass peak, the 
quantities of cadmium, lead and /me stored in the plants were higher 
than those dissolved m the water column but lower than those present 
in the surfittal recent sediments The macrophyte compartment of 
mass balance calculations for the summer months represented only 
a small proportion ol the metals entering the lake, copper and mckei 
being less tfian 1 per cent, cadmium and zinc, 2 per cent and lead 4 
per cent Metals associated with the above-ground parts of sub¬ 
merged vegetation were not recycled within the lake but exported at 
the end of the summer There are % references Canada 


95-1102 

Seasonal occurrence of mesophilic A eromonas ipp. as a func¬ 
tion of blolype and water quality in temperate freshwater 
lakes. 

M W RHODES (William and Mary College Gloucester Point, 

Va ) and H KATOR 

Wairr Rrwanh 1994 28, No 11,2241 22M 
Water samples taken from b freshwater lakes in Virginia during 14 
months were examined for faecal cfiliform / uhtruhiu coh en 
trrococci and me soph i In aerornoruds TYve last were enumerated by 
membrane filter mid bioty ped according to the scheme ol Popoff and 
ol Janda Chemical parameters were measured including chloro 
phvll ** Walkers irophu stair index was calculated Data were 
examined by non parametric statistical tests Mesophilic aero monad 
densities did not correspond unh trophic status in mcsr>eurropha to 
hvpereutrophic lakes fherr was no v orrelatum between taecal coh 
torrn counts and concentrations of mesophilic oemmoruds except 
when sewage pollution was Grails present Atmmtmni sohnu was 
dominant in most l ikes during the warmer seasons Their incidence 
k oinuded with maximal recreational use and could tv a he alth hazard 
to sensitive individuals Haemolysis and autnagglutmation were 
expressed in a significant propomnn of isolates I rum the lake w aim 
1 urthci studies were required ol the relationship of mesophilic 
aero monad ecology with virulence and hiotypes There are 72 retcr 
eners l T .S A 


95-1105 

Partial and full Oft hypolimnelie aeration of Medical lake, 

W Ad, to improve water quality 

R A SOI EERO 1 1-astern Washington Umvcrsits Chcnc>) L M 
SfVTON k I ASHUY and K O McKEf 
Watt r Hnetm h . 1994 28, No I I 2297 2XTH 
Water quality atthe deepest point around 18 m, of Medic al lake was 
assessed in I9R4 i9Hf> without aeration in 1987 when partial hv 
polirnnctic aeration was undertaken and in 1990 1992 when full 
hvp<s|imnetK aeration occurred Both systems reduced hypobmnetn 
total phosphorus and ammonia concentrations increased tempera 
tore and had no effect on chlorophyll a levels Partial aeration had 
rw' effect on phytoplankton biovoiumc, nitrate and dissolved oxygen 
(IKY) levels Full lift aeration reduced hvpohmnetic total phospbo 
rus ammonia and DO concentrations TTw partial system wa> effee 
tivc because it prevented the release of phosphorus from the Like s 
bottom Continued operation ol full lift aeration should further 
redute in ntu oxygen demands leading to a new equilibrium ami 
higher hvpohmnetic DO levels Eventually the prevention of phos 
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phorns release wm expected to reduce phytoplankton crops I'berv 
jut 53 references L.5.A* 

95-I1CW 

Haler qualify simulation of Te-Chi reservoir using t wo~dl men- 
flftvnal models. 

I T KUO (National Taiwan Urnvmiiy Taipei) J H VM and 
S CHU 

VI oier St. tenet A Technology, IW, 30, No 2. M 72 
F atrophic an on in the Tc-Ou reservoir Taiwan a as simulated b\ 
; dimensional laterally averaged hydrodynamic ami water quality 
models the former developed by the l ’ S Atmy Corps of Bngmccrs 
and the Utter by tin* l S BP A The watri quality model w is 
calibrated and validated with calculated hvdraulu results and stream 
loading data The combined models then t ha raster t?ed the tempera 
tore distribution seasonal overturning and variations ol chlornphvlJ 
i organic nitrogen inorganic nitrogen organic phosphorus 
inorganic phosphorus and dissolved oxygen in the reset vim "The 
o’servou w jlv nitrogen nch with phosphorus the limiting factor few 
ilgd growth indicating that reductions in phosphorus input would 
oiurol phytoplankton New versions of the models would soon lx* 
tv .ubhJc to give improved simulations 'Taiwan 

MS-1105 

V wesson-nt and uncertainly anal wit of eutrophication fur Te- 
t ht reservoir, Taiwan. 

> M WANCi tNational Taiwan University Taiprik M r VVl 
tud J l KIO 

Hu/er Sr teme A Tn hnolog\ I‘>04 30, No 2 71 K0 
fhc rnk of eutrophication irs a reservoir was retmspeitivrlv evalu 
I'td tor l l >H1 I MSS bv a probabilistic phosphorus model and lirsi 
order analvsis of uiuertamtv fFOAl ( based on load resistance 
maUo» these yielded risks of 0 247 anil 0 h26 respeuiscis fbe 
difference wits a sen tied lo the l*OAl lonsidcnng more uruenamtv 
inhumation in the calculation The trophu state m the future was 
v iluaird hs an annual inflow model which combined futuir svn 
ihelic stream flows and the previuuslv developed rinpimal total 
phosphorus model This pave a ruirophuatton risk of 0K0* The 
mprouth wa^ relative Is simple A nine dependent reliability mode) 
* dd considered for hnlhcr siudv Taiwan 

ms-ikw, 

Phytoplankton and physical-chemical features of the shallow 
lake Mlkrl Prespa, Macedonia. Greece. 

1 l R YF ON i Thessaloniki l mvcrsitv i M 
M(H Vf AKA GOl’M G MkOl AiDIS mill TSI KOS 
\r\ ht\ fur Hydrobtologn 1994, 131, No 4 477 494 
MntopLmkton biomass values in Miko FTe«pa lake were between 
? and 3H 0 g per m 1 between May 1990 and September I992 has mg 
m autumnal and one vernal peak ( >anophyte* diatoms chloro 
phytes and dinophytes showed relatively disiiro t patterns of season 
ahty Cyonophvicv contributed 7B 6 and 49 K per cent in 1990 1991 
md V/91 )‘>92 respectively and remained dominant throughout the 
v?ar Dialufm contributed l 4 * * and 14 9per cent m successive vrars 
te'peclively and dominated ui winter and spring father c lasses gave 
' minor conti ihutmn to biomass Although the periodic try of the 
phytoplankton and the height of annual peaks rrsemi led (hose of 
mans temperate lakes no summer maxima wercobscrvcd Tempera 
»ire and total inorganic nitrogen were important controlling factors 
,u r the development ofYv anophytes and diatoms and dissolved si In a 
*os additionally important for diatoms Sprues season ability was 


affected bv weather conditions and expecutlk mcrejtued t amt all 
There are T9 ftJercitw& Grwrr 


95-1107 

Variability of the Nomas*, chemical ctunpotitioo and produc¬ 
tivity of phytoplankton in Klnu-ura hay, Japan during the 
rain> season. 

J MAMA t Institute lot Hydrmphcru AtmottpherH Scinxcs., 
Nagoya) and N HA NO A 

hsiiMnnt ( (tuitol an%l Mwlf Vi tent r 1994, 39, No Y 497 30*1 
I’tiviopiankum blooms observed during the tamy season in cuitophu 
estuaries wctc investigated by measuring phytoplankton htnmasx, 
xhemiiAl lomptmcton and production and physico-chemical cnvi 
ronmemal parameters m the sriru cm loved Kmu ura bay at M d 
intervals during Mm Julv An elevated motgimic mitnrnt dimtn 
uatmn obseivcdm vuilikc wains afin rainfall wa*prtihahh derived 
from irunrmed freshwater influxes and was loliowed by ihangev in 
dominant phytoplankton spmrs At 0 * m the particulair pro 
tcin/karNihsdratr r«no was generally at leavt T nulh tiling then* wetr 
suffment nutrients Tot high growth activity during the rainv veavon 
A pr(xfu(tton rate ol 22 2 g i arbnn per m2 d was determined using 
the carbon 1 3 method with m ufu tncuhtilion and the orgamt mtro 
gen prodiu non rate was estimated as () ' 7 g nitrogrn pri m2 d The 
nitrogen supplv appeared to be sufficient for pmm»i) prtHluuimt 
during the studs pent id and tlx* chemical composition of particulate 
organic on tin \hnwed no evidence of mitogen innUAtmn 'Hw 
rrvuli^ demonstrated the importance of the rainv season to annual 
priMMfv production in kmu lira bay 77irie air \4 icleieiuev 
Japan 


MS-l m 

l*h> topimik ton bloom* and a coastul thermm line boiinilary 
along (hr west uuml of Ireland 

( M KODIM The Shcllftsli Re»* ao h l.alioiatorv f arti.il and 
H RA1NI 

/ Muonnr ( tmstal and \he\f S< ten* f |MV4 39, No 7 Ml 77b 
Mixed stratified boundaries or tidal fronts were investigated along 
the ( onnemara coast where thermal viral if i< atton rxeurred within 10 
km of the* shoie by collei ting surface and Mibsuifacr varnplrs ovci u 
7 year permij Temfseiature salinity and < hlorophyli data showed 
that the surnrna ihermiKfme joined the sea bed c lose to an unciri wa 
irr rscarpmcni rather than outcropping on ihe surf m e Diutom 
blooms were observed along tlie mixed side of the boundary m 
summei with luglvcsi tell counts arwf ihlorophyll comentfaMom 
rex ordrd m Mibvur1;*tc water the fiuin ledge i>t over the eve arpmeut 
HliMim development was grealrst during spring tides m early *um 
mer and at depth and dec lined shore wards A lire reave in chlorophyll 
< oncentrations as summer progressed was avcoc uiied with fix" rrfeeai 
<d (hr ihermoc line offshore ami fhe me reave m ixinom water lem 
per at ure The ouasionaJ dev diriment of dmoflageilaic hirnimv m 
September coukJ be asvx MtenJ with nutrient acturrudaiion Far low the 
thernKxlme Mechanisms responsible for the apficarame of hlramix 
probably m<.luded the ixuirrcmc of cohter more saline water at the 
escarpment base during spring tide* total mixing of adjoining watrr 
iTUisvcv and him/ontaf mlvectmu Fire 
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95-1109 

I’rriimJiuir) ftiidy of manaRemertt of red tide water by the fil¬ 
ter feeder M vidua tduha galbprminctails. 

S T AKKOA Hokohu I Jmvrmty Aomorii. and Y K( RIHARA 
Martnr Polluiinn bulletin 1994 28, No IK 66? 667 
’IV .ihiJny at muswls {MvtiUn eduJn xaUaprtmm uih\) to remove 
plankton bom seawater was investigated Studies with 4 xpeuci of 
plankton of different lengths showed that the mussels could retain 
plankton with a majot axis larger than 7 urn The* retention rate for 
Pavlova luthrrt hy ihc mussels increased with plankton density over 
the range 1007)00 to VWJUUOO ictls per ml, md also increased 
exponentially with mussel shell length TTir deposit feeding sea 
cucumber Nrn/iopui jafumua was able to ingest mussel faeces 
whu h c untamed orgatm matter urwibxorbed hy the mussels Mussels 
may have a useful turn turn in removing red tide plankton and 
preventing eutrophication hut uui only operate where the plankton 
is not toxn to them There are HI references Japan 

95-1110 

Whiter thuu whitewash? 

A TIIRNKR 

Wain Hullt nn IW4 No hi? M 14 

Hie link between algal growth and the pieseiur ot phosphates in 
water is chalk ngrd hv da Hocnhlic (onututue on Phosphates in 
fairopr (M OKI*) an organization representing manufacturns ol 
both phosphate containing and phosphate free detergents and other 
phosphatu piodikts I valence suggested that the zeolite water sot 
Irning agent used instead ol sodium tnpolvphosphate m phosphate 
I rev drtngi nfs had an adverse elicit on ihe depict ol predation hv 
zooplankton on algae and that it this adverse riled was removed 
the predators could hettri control an algal bloom I hr committee 
called upon lesrauh cumludcd at the Dukh rescan h cugam/ation 
1 NO s Institute ol l nv ironmenul Sciences to convnud an algal 
control index sa ho h would retied the rate of algal prodm *ion 
divided hv the tale oi removal anvthine over ! would indicate a 
jHikMUlal ale d problem International 

05-1111 

Nutrient Inputs to istourics from nine Scottish east coast riv¬ 
ers; Influence of estuarine processes on Inputs to the North sea, 

R W H \l I S (SOAI !> Manor I aboiatorv Aheulecnl 
l \tuttnn* ( > m im/ and Mu // S» iron I'*')! 39, Niol ^20 tS" 1 
I he nutnrnt t one mirations m thr I weed l ortfi lav Dec l ton 
Yfhan Hrunlv Inverness firth < lornaitv firth »nd Donnnh firth 
were related to land use River c ate hments w ith intensive agru uhure 
and low tieshwaler input (Don and \ than) had enhanced mlrate nip 
to MX) uMl and phosphate tup to *wiM)inthru esiuanes Highland 
river catchments with mineral ^wit sod low populations and low 
agricultural infrnsitv t Inverness ( t<»rnarts and Dornoch Orths* had 
low rmuirr\t concentrations in nvers compared iotnaxt.il srawatci 
There c onset value mixing ol dissolved munuiiv in short rap 
idly Hushed esiuanes i I word (Mn and > than) lor large slowlv 
flushed estuaries il ivrth. lav and Dornoch tilth ) intern.tl pr ox esses 
such as the < vc ling of nutoent elements between dissolved and 
partiuilaii phases vveie important when estimating ttverme nutrient 
fluxes to the coistal /one On a regional basts cross nutnrnt inputs 
were dominated bs the" pattern of freshwater Mow rattier than hv high 
c oik run anon* m individual nun tin* lav being quanUlahvelv the 
most important nvrrmr source of numentx to Scottish North sea 
dMstal water Hie possible irnplicat ions of the nitrogen phosphorus 
ratio at high salinity to phvto plankton growth \n coastal waters are 
disc ussed T beix' are N * re Ierr nees I \K. 


<>5-1112 

A methodology for the otlintslkm of unit nutrient and organic 
loads from domestic and non-domestic sources. 

Cl ANDRKOrrOKAa Wmitadi Trentol L BONOMO. L 
KX'rGlALI, and C ZAFFAROM 
/ urapron Water PoUutum ( antral, 1094,4, No 6, I V 19 
Knit pollutant loads were obtained fur domestic and non-domeslK 
sources by a simple mass balance Knowledge of the population 
served average daily pollutant concetmahoiu and influent flow rates 
were required The total pollutant load way. separated into the domes 
tic and non domeytic population equivalent krads by an iterative 
pnxedure This methodology was applied to 2 areas of Italy and 
confirmed typical domestic values ol ROD. COD and nitrogen loads 
per person of 60, 120 and 10 g per d respectively However, values 
tor phosphorus <>t l 7 g per person d were Iowct than those generally 
usal tor planning purposes These refleucd changes in detergent 
formukuonv Non domestic loads lluttuaicd widely around the as 
rragrv. (Y )D values were geneiallv higher rh*mdomestic loads, those 
for phosphorus were approximately halt, and they were comparable 
lor muogen Italy 


95-1113 

MANS (Management Analysis of the North seal method to de» 
termine nutrient loads to surface waters. 

R S (iRVSHOH <W1 i I l W RKIJ( JH, and J VS V\ KLF S 
ffjn I f ^M 27, No 74b '47 arid 7 4 S i ( ri [hitch bmjhsh sum 
maiv p 72 ^) 

Die umstrucimn 1 ald^uMori arul application ut a computer mcxlfl 
designed d' loicutsi rhe r lice Is ot a Dutch national programme ol 
Inuli/n use icductjon on surlace water nutrient concentrations .ut 
devudH'd Ihc iniHlel inrecrated pre exislmg rmnlcls lor prrditune 
the values ol nitrogen and phnsphe rjs m waters mrr time with 
various degrees ol restin lion on then land application The model s 
pfcdietions are carried forward lor 4t' sears Assuming that the 
provisions ol the Sod Rioted ion law were implemented m lull 
mix .tic loads should halve within 20 years bur no earl v reduction m 
phosplwmis loads were to be expected whatever the severity ol 
reduction adopted if nglish translation 10 s |>ounds sterling valid 
tor Nelln rlands 


95-1114 

T he effects of nutrient addition and pH manipulation in hag 
experiments on the phytoplankton of a small acidic lake in 
West V irgiuia. I SA. 

I A V \\ Al OK 1 West V irgrrna l'mversitv Morpmlourd ) 

DcC'OS I A and K [ HAWNS 
Hulrabtoit^in 291, Nn 2 91 (id 

the fesj'mnses ot phvtoplankton ro phosphorus mtmgen phospho 
nis plus mnogen amlmr base addition was investigated using w n/u 
hag experiments Increasing ihc pH bom FkIow 4 5 to above b 7 
caused phvtnplanklon hiovolumc to decline and give a uk session 
from dmn MageUatrs ‘PmJumtnt tru an\pu uum\ to small chloro 
phvtes The trend was mote rapid where phosphorus .kklitions were 
nude along with pH nihancenient Irt summer there was ptKvsphorus 
Itmii.mon and nitrogen limitation m autumn nutrient addition in 
Nwh seasons treatl\ altering five* phvtcvplinkton composition in high 
pH treatmemts At low pH phosphorus addition during autumn 
followed bv nitrogen -ktdition caused dramatu changes in phvlo 
plankton composition I .S.A. 
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95-1115 

ENCORE: the effect af nutrient enrichment on cnmi reef*, I. 

Experiment*! design and research pragramm, 

A 9k D LARKUM (Sydney Universal NSW) ano A HI 
STEVEN 

tyarint Pollution Bulletin, 1994, 29, No l/* 112 120 
Aspect* of ENCORE, an m utu reef fertilization experiment art 
Jrwnhal in detail Coordinated b> ihc Great Barrier Rtxl Marine 
Patk Authority the project would investigate responses Iron* the 
celLuUf to community level Mitroololh were hem# subteued iv 
enhanced nitrogen and phosphorus concentrations at 10 and 2 uM 
respectively separately and combined tor 2 years l basing w as t arricd 
nut automatically twice daily at low tides 17*e research programme 
^omasted of 4 interlocking programmes addressing organism level 
responses in nutrient enrichment (he consequent r* for population 
ind community structure, the regulation of nutrient supply and the 
production of u model of nutrient eflccts Hie whole pmiui would 
t reate a database and model, faster scientific and management edu 
, diiou in this area, support coral reel management and provide the 
^ »sis of further studies Fhcre are *6 reform es Australia 

95-1116 

Nitrogen and phosphorus in water as related to environ mental 
selling in Nebraska 

j O Iff l (Tl-SI \ il S Geologic ii bursts lawrrnci kam ) N 
H /f 1 1 and J K SI AMI K 
Aairr Br\<>ur\ t \ Built tin 1994 Kl, No S Mid H22 
1 tic region il spatial distribution oJ m’rogen and phosphoais in walrr 
' the Ccntiul Nebraska basins 1 S A was characterized on the 
t *s»i o| ens irnnmenlalsellingiSandhills loesshdis ( dauaied Area 
id PUtte valley \ t iuplands dominated in the Glaciated Aiea and 

i me valles R inychmd dominated m the S imlhtlU Gnnmdwalrr 

1 iut for 19*40 and vtrramwtiler data lor 19K] 1990 were used 

n rtu ev uuation Statistically significant dilferrmcs in nitrate um 

rural ions in both groundwater and streams atrr samples were 

ii ited to regional distributions ol cropland arid range land Nitrate 
oni entratmns were larger in c ropJamf w ith associated i< ruli/er use 
'i m m ranged md In Ilk cropland nitrate vorw cutrjduns were sip 

f die truly largn m samples Irom shillnw grotindw itci than m sain 
a from deep groundwaiu 1 argr si pltosphoius lununtratiouv 
skiirred m Sandhills where conditions weir least favourable for 
orphon and chemical precipitation of phosphorus Nitrogen and 
hosphorus concentrations in the Watte mu reflected die quality of 
*Mn entering the study area from upstream and limited bast How 
>nlrihutmns from the Platlc valley itself ( ,S.\ 

95-1117 

fHklint in total phosphorus in the surfm r waters of lakes dm- 
mg summer stratification. and its relationship to si n distribu¬ 
tion of particles and sediments 

M Gl Y i W alerioo l nm rsity Ont , W 0 I A> I OH md J t 
H ( AR n R 

’ anailnm Jtmnuil of fn/w ru v ami Aquatu S< tt m * \ 19*14 51. 

\o6 nv> m 7 

During stratification tin* decline iri total phosphorus rn ibe surface 
waters of 40oligotr<»phic to mevotrophtt lakes v tried between 0 and 
59 per cent Hr relationship between this decline and sedimentation 
was investigated m the case of 4 of the lakes A positive correlation 
was observed I-akes with larger particles showed larger dec lines in 
particulate phosphorus than lakes with smaller plankton, tlwrugh 
kx lines m total phosphorus were not significantly related to parnc k 
u/e The results suggested that sedt mental ton played a major mic in 


the dexhne m total plKisphcvrus during vttunification and was allcs ted 
bv the plankton tommumts simaure Hveie ait 37 retewxes 

1'atuida 

95-HIS 

Modelling phosphorus tmpping In wtilottds using gtnmUftd 
additive modek. 

k H Klf KHt>V^ (Duke Umveisity INiiham N t I and S S 
(J1AN 

H atrt R*\oun rj Rrwm h, 1994 JO, No I l M 14 

Simple vuuotk a\ imKjkrh were developed hn the preduinm ol plkis* 
phoms uapfiing in wetlands I hr work »m linled an ariah sis of 2 data 
scUs a detailed dauhusr mi trapping in a single tuiiuiai wetland m 
south ? londa and a large uyos sectnmal duUtainf on mitnent nap 
pmg in North American wetlands Sutoucal ntotklhng was undci 
taken using a generalized additive approac h l his appmin h if lied on 
visualization biumak snunithirig and additive furu(ions Hiospho 
iu\ trapping was predictable using a simple function of phosphorus 
input and watei loading A nonlinear model wav suggested for 
genera! jpplic ation Ilnur are M) n fnvm rs l .S,A 

9^ UI9 

Hhwplmms general b*art mi watet tuosvstems nss4*ssim*nl hv 
simulation phosphorus mmlel 

A \ 11 f iNt >\ tStieniifu f isudin iitvr ( rnftr I asps 

Moscow i 

\\ tut Nr tmt A iW4 R) t No 2 H\ HU 

flu roll ol phosphorus m wain bodies was sinmlafrd b\ a prr 
viously published modi) which enpussnl thi mrufiltration van 
abilov of phosphorus compounds ihrough comnJnmg (he ifirmn al 
uid biological mllurnccs on all forms of phosphorus in solution m 
phytoplankton zooplmkfon f>auma protozoa and detritus Inputs 
to tlu minlrl iin ludcd water and wind regutu inform,mon umpetu 
lure iaduuum from On water surface i one entialums ol ihe v arums 
lorim of phosjvhoms i.ites of phosphono tclt asr (nun birttom 
M'dimenis and phosphirnis inputs from estrmnl dispersed source' 

1 lu modi) was applied to srvcial water IsiHlies Anulyviv ol Ui< 
^unbilled simulation dal i allowed tin rstimatr of pliospbory. 
<hangiabuu> and its ptmial load taking into account estcrnal 
phosphorus mfwjt plus u» rnfernal pho'phnmv c >c ling in ibr wnfn 
oaoslini Russia 

95*1120 

SimiiUlion of nitrifiiatum ami denit rifu at ion prm'esses In a 
tidal river 

I ki SI I)A (Kyushu l rn vtrsity lukuoiai I 11 I AVA A 1 Akl 
md k OlMf! 

Want A 7, i/morn i J9*J4 MK No ' 11 V 

lhi fH-havmut of nitrogen lonqvounds m an adequate^ mixed tidal 
river m Japan w ,i\ simulated in t modi) < ompost-ri of livdrauin 
(Jtvperwon snsixmlrd sulnf^ transfHirf and nmogen inav» consi rsa 
tion sub modch I he Iasi explained in detail umu! a I ograngian 
tc fereme frame whic h fravi llrd upstream and dowustre am on anvt r 
with the mcari wafer body to trdut e nurnirn al liisperstof* on tom 
puuimn Sediments suv|»erided solidx and overlying water were 
taken as elements Hie model was based on long term Irfid ohsery a 
irons and ris parameters were oTnamcd from line literature and laho 
ratory true Nilrifn ation and cknitnfjc atmn were simulated the rate 
of the latter being, takxn as a furu non of dissolved onvgen arwt nuiale 
i oncemrauons I be results mda ;ued thaf rutnf k .uion rate depcmletl 
on the c urn. rntralmn of Mavpended voluh and itm reused dunng spring 
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tides The denitnflcation rate, limited by the flu* of muaie to sedi¬ 
ment*, rose m sediment iurf.ite increased Japan 

95-1121 

Probabilistic method* for uncertainty analysis and parameter 
ejftlfittllou for diasolved oxygen models. 

I MASLIEV (International Institute for Applied Systems 
Analysis, Luxemburg), and L SOMLYODY 
Water V< tent r A Tei hnofaw, 1994, 30, No 2. 99- 108 
T wo probabilistic water quality models are considered the Hornbcr- 
gcr-,Spear-Young (HSY) procedure with Monte Carlo simulation, 
and a Bayesian approach Both were applied solely for the traditional 
Streeter-Phelp* mode) and its externum* The HSY approach a as 
robust with a generic methodology to account for uncertainties The 
Bayesian method had several promising features lor linear systems 
Its results deviated systematically from those of the HSY procedure 
When applied to the Nitra river, Slovakia the BOD decay rate 
obtained was high because of partially treated wastewater ami shal 
low water Streeter Phelps parameters were consistent with literature 
values Alternative dissolved oxygen models with 2-3 state variables 
and 2 5 parameters could also fie calibrated to the data set Prob 
ability density function ranges were broad, requiring a water quality 
management model to lie carefully formulated Austria 

95 1122 

Carbonate mud In Matitiva Atoll, French Polynesia: suspen- 
islon and export. 

f i WOLANSKI i Australian Institute ot Marine Science, 
'Townsville, Qld Australia), B DLLhSALLE. and R GIBBS 
Marine Pollution Bulletin 1994 29. No 1/1 *6-41 
The behtivioui of carbonate mud in the Maluiva Atoll was mvesti 
gated from vertical profiles ot temperature, salinity and light traits 
misMvity on a tranced iw row the lagoon and at its outdo* rone 
Part i decomposition and st/cof unc onsolidatrd mud were examined 
Centrifuged solids and interstitial water were chemically analysed 
Stream gauging and water level data indic ated n water residence time 
of 7* d Large quantities of mud were lound in suspensions conceit 
tuition,s, reaching 80 mg per lure 'Hie carbonate particles arising 
form the re suspension of abraded uirbonnte ot biological origin 
were exported oflshorr m a plume which lost hunviimv and sank 
through evaluative cooling Hus observation suggested that con 
laminated mine water would also sink it released at a suitable point 
ot I shore Polynesia 

95-1123 

t rendu In the quality of groundwater In Bahrain with respect 
immunity* 1941-1992. 

W k /UBAKI ( Arabian Gulf University, Manama 1 I M 
MADANYS S Al, J1 >NAU>. and S Al MAN All 
I nvironmrnt International* 1994. 20* No 6. J \9 746 
Routine sahmiv data on wells and springs, salinity surveys and 
records of drilled wells were analysed by computer to discern 
changes ova time Salinity was generally above 2 g per hue about 
** per cent of well water had u total dissolved solids content 
exceeding 4 g per lure while none had reached this value m I97S 
The decline m quality began around I960 Seawater intrusion wav 
greatest in the eastern regions, and x it I ine uptlow occurred principally 
m the north cctitml area The best quality water was in the north 
western turns when the aquifer was rtechargcd fmm Saudi Arabia hv 
underflow I lie decline was a typical result of overexploitation 
Bahrain 


95-1124 

Concentration variations ftn rain and canopy UsrooghfaU col¬ 
lected *equciiti*ily during individual rain event*. 

K HANSEN (Danish Forest and landscape Research Institute, 
Lyngby, Denmark l.G P J DRAAUERS, W P M F IVENS. P 
G UNDER SEN. and N P M van LEEUWEN 
Atmr>$ph*ru Environment* 1994, 28, No 20. 1195-3205 
Canopy through!a)l and precipitation were sampled sequentially 
through individual rain event m a Norway spruce iPtcea abtex) stand 
at Kkmerbedc, Denmark, and a Douglas-fir f Pseudotiuga menziesa) 
stand at Spculd, The Netherlands Highest concentrations of sodium 
chloride magnesium, calcium sulphate and nitrate ions were deter 
mined m ihc initial fractions of rain events and most deposition 
occurred iri the fust 2 mm several maxima were observed lor 
potassium and ammonium concentrations At SpeukJ throughfall 
ionic concentration increased slightly ai the beginning of most 
events, then decreased steadily and fmsill> me reused again at the end 
of the event There was no consistent pattern at KJosterhede where 
the throughlall ionic concentration decreased remained * onstanl or 
itie reused throughout different events fluoughfull ionic concentni 
turns were inversely coirelated with rain intensity at both sites and 
were always higher than simultaneously collected rainwater coneen 
(rations indicating an apparently inexhaustible source of ions in the 
canopy The prin esses involved in dry deposition washed I and 
caiHipy exchange appeared to be cxtiemel) slow ITvere arc 42 
references Europe 

95-1125 

Monitoring changes in Greater Yellowstone lake water quality 
following the 1988 wildfires. 

R (i LA THROB tRutgers Lruvrrsiis New Brunswick \ f i J 

n VANDI C'ASTI I and J a brass 

ttrot arto International 1994 9, No t 49 S7 
The effects of lTic I9HH tires on water quality m the fTreater Yellow 
stone area wrre investigated hv satellite remote sensing and the L S 
Geological Survey s water quality sampling The large ohpotrophu 
lakes were examined before and after the event hv the Lmds.it 
The nut u M upper and NOAA Advanced \ cry High Resolution 
R.uliornetet These techniques revealed suspended sediment phvto 
plankton pigment or dissrdved organic mafrn d c oru nitrations an<f 
water temperature Ihcs put tn \ttu samples into context and com 
plcnventcd conventional sampling and analysts The fires appeared 
to have had no elicit on the water quality of the >ellovvstone lake 
with anv nutrient influx minimal m companson with natural inputs 
The vpnng influx ot suspended sediment to Jackson lake was greater 
in the 2 vrars alter the tires compared with prev inusly and long term 
trends were being studied l\S.A. 

95-1126 

N«m-|K»lnt*s<Mircr pollution from intertill flow areas 

A PARR {Kansas I'niscrsits. 1 awrcncc) S L1MHAGK B 
Mcf NKOf , and S /X)L 

Journal of Irrigation and Dnurmyr / n^meermg 1994 120, No 6 
10Vv 1066 

A method for estimating the total dilution mass trom an agricultural 
field due to the uptake of interstitial water in the mrcmll flow region 
involved successive applications ot a Bow model and a mass tram 
port model Depth and velocity distributions m the longitudinal!} 
uniform intern11 flow domain were obtained with the LirnbacK 
2-dtmcruvJonal intern!! How model and used as input for the mas* 
transport model which was a modified diffusion model Empirical 
equations weir employed to cxprrvs dispersion coefficients as over 
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Sami How and mil parameter functions and an application example 
1$ presented The I-dimensional nuemli flaw model could also he 
used in conjunction with other msm transport models including 
different physical processes U.SLA. 

95-1127 

Contaminants In aeawater around England and Wales: results 
from monitoring surveys, 1990-1992. 

R J LAW (Ministry of Agriculture Fisheries and f ood, Burnham 
on Crouch)* M J WALDOCK C R ALLCHIN R F 
LASLETT. and K 1 BAILEY 
Marine Pollution Bulletin 1994 28, No 11 668 6 7 5 
Seawater samples taken from estuarine coastal and of (shore sues 
were analysed for total hydrocarbons hcKachlorcKvcIohexanes 
fna/mc herbicides crrganotin compounds and various truce metals 
The highest concentrations of all substances were found in estuancs 
but not all estuarine values were high Concentrations generally 
decreased rapidly with distance from the coast For each metal the 
highest value was seen in one of the industrialized estuaries anil lot 
copper, unc nickel and lead the concentrations were at least of the 
same order of magnitude as the Environmental Quality Mandate! 
ft QS) Most of the estuarine results for tnbutyhin exceeded the f QS 
of 2 ng per lure Somr lindane results from the Tyne and Mersey 
estuaries cxLeedcd the 10 ng per lirrt concentration he loss which 
there is unlikely to bt an> threat to most marine spec in. 1 K 

95-1128 

Recovers of the marine hot tom environment of a Japanrsr 
has 

\ I'LDA tkitakyushu City Institute of environmental Sciences) 

H TSCFSIMI M > AMADA R T AKt C< HI and K KILXl 
Warm* Pollution Bulletin 1994 28, No I I 676 682 
I>okai Ray adjacent to Kitakvuxhu a city of more than 1 milium 
nhabiumts was severely contaminated by industrial effluents «rxl 
untreated sewage earlier this century By the I96(h there was an 
apparent absence of aquatic organisms Since 19“>0 the polluted 
{bottom sediments have been dredged and effluent and wastewater 
’rratment has been introduced Die chemical condition of water and 
vedimcnt and the abundance and t omposiNon of benthic commum 
ins w ts measured at 1 1 sites in Mas and August 1990 Heavy rnctal 
pollution had decreased greatly compared wuhprt dredging i omen 
tr itions Organic pollution was high in the inner part of the bay with 
( Ob there between 12 and 41 rug per g which was higher than in 
iBenthic organisms were abundant at all stations iri Mas with 
the highest densities in the inner and central areas In Augusl the 
densities in these areas dropped sharply Nit there was little change 
m the outer hay To prevent this seasonal disappearam c of organisms 
the very high loading ol nutneni salts must be reduced to control 
eutrophication Japan 

95*1129 

Heavy mrlftfa and petroleum hydrocarbon* In nearshore areas 
of Tohago. W wt Indies 

IN RAJKUMAR (Institute of Manrve Affair* ( haguaramas 
1 rtnnlad) and L) PER SAD 
Warm* Pollution Bulletin 1994 28, No II 701 701 
Pediment and seawater samples were collected from around (he 
island of Tobago and analysed for heavy metals and petroleum 
hydrocarbon* Heavy metal concent/dhons showed wide temporal 
variations at all site* Total concentrations of dissolved heavy meial* 
were generally higher in the wet months than the dry Dissolved in 
dispersed petroleum hydrocarbon concentrations were higher and 


tc*s van able m dn season uvmhiiom than m wet ami exceeded those 
imported for the wider t enbbam Absorbed and adsorbed hvdnaaw 
bnn uommimurns were higher on the windward %n*r of the island 
than the leeward T ohngo 


95 - 113 © 

A strategy lor mociilnrictg the impacts of combined sewer over - 
flow# on the Ohio river. 

A H MCOftY i(Him River Valiev Water Sanitation 
Commission Cimmrurn) ami V A FhNNANl 
filler Si tenet A F hnoloRS 1994 38, No 1 UP 1 *5 
lhr { S LPA combined %cwer overflow xi SO) control stiaurgy is 
mu lined Hk policy used live atummem of water qualify standards 
as the objectives lor i SO control In 1992 fhe Ohm Ron \ alley 
Witter Sanitation ( ommnuuon (ORSANK O) nuthlivhed a wutimg 
group u> determine its role m abatement of pollution tomi < SO 
follow mg a workshop m 1991 » smnrgv wus developed with the 
following objectives to identity ippiopnaU monuoimg and vvvc to 
uunt ipprowhes to .uidtew tbi impacts ol wet wrather discharges 
on the Ohio md other large rivets to determine the impacts ol t SO 
on Ohio river wain quality to determine the adequacy of the 9 
minim,il ( SO controls in meeting watei quality standards on the 
Ohio river end us tributaries umi to pro cir documentation of wafer 
quality improvements resulting from ( SO controls Hie respond 
bdines ol ( SO dischargers state agencies and ORSAN( O art 
outlined 1 ethnical considerations trialing to writer column sum 
plirig bottom sediments biological approaches and modelling art 
discussed ISA 


95-1131 

lYhan impact* on rnU rohiological pollution of the St C lair 
rUer In Sarnia, Ontario 

i MARSAl f k iNilionil W iter Kcscareh lnslituu Burlington 
(Kill H J in IKA and l k I SAMS 
Bon r S( trtu r A Tt(hnoto%\ 199 4 1 M), No I l/"* 181 
lirhan impacts on f *c< il bun mil pollution of the m it Hwue zorn 
of die St ( lair river in Sarnia Out ( amwJa wen studied using fi< Id 
observations tmd computer modelling Water samples wnr an ilvsrd 
for facial coldonn facial MieptfHom / uhtnthut i oh Pseudo 
monos ticruxtnn\u and < ohphagt densities Mu robnil densities weir 
processed by calculating gronutm mums md rfw MntrsfMuufing 
piohahdiMu distnhulions High t»aumai drusilirs r»n the Sarnia 
waterfront even during dry wrath* r suggested dry weather d»w 
ifimgcv ol sew ige along the waterfront In dr> wrather fjiecal 
toliform ai>d l < oh densities downstream ol ihc city c needed iIkhc 
upstream from the on by an ';rc.h j ot magnitude Sources of h,w renal 
pollution included sewage trearment phut effluents dry wrtttlter 
discharges from Nuh storm auk! combined vewers and poimtblr 
after effects of wei weather bactnial tontaminaUrm Hu* disUibu 
lions indicated sigmficani probabilities of violation of a m rnuiorui 
guide I me iVfined as MK) / toli per HMi ml Kr media) measures U» 
uk reave the probaiulify of compliance were modelled Mitrolnologi 
c al quality m Sarnia bay could fx improved by redirection of 2 Motto 
siewer outfaJB and the use of u barrier preventing the influx of faecal 
pollution a king the cavi bay Mwafr C nnada 
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*5-102 

Acidification and critical kndi In surface waim. Kola, north¬ 
ern Rruiih. 

I MOISri NKO (Institute of Northern industrial biology 
Problems \t\%nm\ Russia) 

Amhut m 4 13, No 7 4IK 424 

Surface water*. of dr subarctic northern Kola territory weir wui 
live to acidification Phrec hundred and seventy small lakes were 
surveyed Daily observation* of water quality variations in the Hood 
period were made for T streams TO 40 km smith of a large nickel 
smeller Anthropogenic influx of sulphates was the primary factor 
influent mg watrr acidification In the industrial regions with i high 
sulphate lonlerit natural lac tors and dust emissions caused the 
buffering tapm ity of most lakes lo be high Mountain rivers were 
the most vulnerable lo anthropogenic acidification Stdphurtnnc.il 
loads were ext ceded for 4K per tent ol the lakes examined Then are 
40 references Lump# 


*5-1133 

Atmospheric pollutants and their influence on acidification of 
ruin water at an industrial location on the west toast or India 

l I kHPMANI (Indian instituir of Iropital Meteorology 
Pune) (« A MOMIN I 1 S I* RAO A (. HI I Al P D SM AI 
K MOHAN ituI M (» RAO 

Atrtia */»/»* nt fm irotirnent 1004 28, No 10 114 S X | S 4 
Rain wairi samples collected at I I locations in the Bombay region 
during the 1**0 southwest monsoon season were analysed for mapir 
anions and cations Ainiosphcnc aciosols and their size distribution 
were examined by a mulli stage Andersen samplei timing August 
1**0 The deposition of ihr common nunc components ol nalural 
original was uniform throughout ihe region I he c oiur rural ions oi 
sulphur dioxide ind mitogen dioxide from industries were loss uul 
confined to w ithm a lew km ol (heir souk c Ammonia released liom 
i\ frrtili/ei plant and natmal calcium ion c one mirations neutralised 
tht at ufu gases In Ihe l97IK rhe ram had been autIn the change 
was iscnlH'd In pollution control nu isuhs md the reduction iri the 
use ol co »l India 


*5-1J 34 

Channel catfish pond effluents 

M I S( Il\V AR1 / c Auburn University \!a ) and t I BOA 0 
Prompt *mr ( n/tomr 1W4 56, No 4 27 I 2M 
Water samples taken 4 tunes a year lor 2 sears ln»m the surlace and 
bottom of 2^ ponds used (or commercial culture ol /< tuluru\ pum 
form showed the lollowing variables BOD5 l * X5 S4 mg per litre 
settleablc solids 0 I H ml per litre suspended solids A 2 T*6 7 mg 
per litre volatile solids 0 02 22J 0 mg per lure total phosphorus 
o i h*i mg pci lure soluble reactive phosphoious CM) 074 mg per 
hue total kteldahl nitrogen 0 *>N 14 04 mg per lure total ammonia 
nitrogen 0 008 H071 mg pci litre nitrite nitrogen, 0 001 l 410 mg 
per litre, mimic nitrogen 0 6 661 mg per litre dissolved oxygrn 
OH 16 ft mg per litre and pH 4* * A rhe frequency distributions 
and cumulative pen entiles of these variable are presented ( omen 
(rations of suspended solids and total phosphorus in this study often 
exceeded res omrnended ef On cm concentration limits C.S.A. 


*5-1135 

Monte Carlo modeitios of water and sediment conUuxdnation 
by toftk metals at the North Avenue dam, Milwaukee, WI, 

USA. 

V NOVOTNY (Marquette University Milwaukee. Wis ) L 
FUZHOU, and W G WAWRZYN 
Water V tern e A lei hnohgx 19*4 30, No 2, 109 119 
W aicr and sediment qualities of a reach of the Milwaukee nver were 
simulated by a deterministic sediment-water qualify model The 
sediments were contaminated bv heavy metals and other priority 
pollutants Fhe input of daily flows concentrations parameters and 
c ocfhucnls were subject to statistical analysis then entered a water 
quality simulation model through a Monte Carlo interface The 
mock) a as t (imposed of \ sequential segments, eac h represented bv 
X systems water upper sediment and lower sedirneni layers Ihe 
mass balance ol the sediment c ontarmnants was strongly affected by 
the direction ol ground* ater fluxes thiough the sediments Ihe w ater 
column and (he upper sediment laser were treated as m a steady-slate 
whili a dynamic mass model applied to the lower sediment layer 
f Ik inputs ol ihe Mimic l arlo simulation were 10 \iais long lime 
senes of upstream flows ukI c omhined sewer overflows Ihe calcu 
kited out|Hii concentrations were statistically similar to the prob 
ability distribution of measured concentrations l .S.A. 

95-11X6 

I race elements In atmospheric precipitation al Norwegian 
background stations (1989-I99(li measured by It P-\fS 

I HI RChN oiwegian Institute lor Air Research Kjellen O 
ROVSI J and I SH INM S 

Atmu\phrfit t nurtHimrni 1**4 28, No?I TSJ9 1M6 
Free ip»t ihon samples were collected weekly from 2 st.Uions in the 
north east and 4 stations m (he south of Norway in bulk collectors 
homfehruary 19H9 to Decernh< r 1990 Trace element' were me.is 
ured bv inductively coupled plasma mass spectrometry ilUF MS' 
Results were examined hy mm parunctric siatisdcs f lement enrich 
merit IjcIois were calculated based on crustal non In die north east 
copper nickel cobalt and arsenic were the elements in highest 
concentrations associated with anthropogenic activity In the south 
vanadium lead nickel c uppri /me arsenic molybdenum and 
antimony were m this category Hus was (hough! to originate from 
the mdustiv of the knU peninsula Russm and to I one range atmos 
pheiu ttanspon Irnm l umpt Studies ol hack UaiiMortes indicated 
(hit in one example ur 'torn the S thara hid passed (oci tentri! 
I urope before reaching Norway Wet deposition in the 4N h event 
had contributed III 20 pci cent o’ the annual wet deposition ot most 
elements in the south wet deposition had much higher ratios to non 
tor the sea salt elements than had aerosols Ihe anthropogenic t lement 
ialios to iron were Mmil.tr tor both 1 here ire 4"’ r< ferernes 
Norway 

95-1137 

Pollution (d urban runoff waters by hears oh* la is Part I total 
metal 

M M I ARA ( A/TNWf -( l RS Pain \ 41 V > \ 

( ASTI IHON M PO1 IN Ci \t III K M ASTRIX and l 
ALHTR1 

In\ tronmerual 7V< hnoUig* 1994 15, No 12 I I 147 (m 
f rench English summary) 

Stormwater was sampled sequentially during 7 major rainfall events 
in an urban residential area during I year Analysis for cadmium 
copper lead and /me showed that metals in the dissolved phase did 
not present a serious pollution problem but a minor first flush effect 
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Observed Conccniratioas ol 5 ug cadmium per g 40U ug temper 
per g, 700 ug lend par g and 2000 ug nnc per g were recorded m the 
particulate phase although there was no industrial actmtv or major 
mad system in the study area. Factorial analysis shined strong 
i tvircUnonv between suspended solids, COD BODS and particulate 
opper and lead but no correlation between conductive and othci 
jwaiwttrrs (see also following abstrach 
Itnglish translation 765 pounds sterling, valid for 19QM France 

95-1138 

Pollution of urban runoff waters by heavy metals. Pari If spe* 
dadon. 

M B lARA-t AZfcNAVF.iCHRS Paul A ( ASI1TBON 
M PdlN-GALTIhR and M ASTRDC 
/ m ironmrntai 1ft hnoiv$\ 1094, 15, No 1 2 114M J { S9 i m 
f rench, bnglish .summary) 

\ special mn wive me is presented for determining 7 Iran, (ions of 
involved and particulate metals in storm w ate i collected by sexjuen 
lul campling in an urban residential area during 7 major rauilaU 
t vents in 1 year In the dissolved phase most cadmium occurred in 
bile or exchangeable (racoons copper I or mod stable complexes 
U id was generally associated with carbonates and iron and manga 
revc oxides and hydroxides and the lability ot /me varied with tin 
(.nm eniratinns of suspended solids In the particulate phase V> per 
„rnf uf cadmium occurred in the exchangeable traction 75 per cent 
>1 voppci m the residual Irauion and 50 and M per cent ot lead m 
hi residual and exchangeable (ructions respectively while panicti 
iL' /me was divided between all trachouv ( admium was the mod 
nohde metal \ sec also preceding abstract) 'I nglish translation 25 s 
minds sterling valid tor IbUM France 

95-113¥ 

Heim metal pollution related to the infiltration of runofT 
water in a pervious road construction. 

M I I (iRR (1 aboraiMire ( cm rat dec Ponis it t hanssres 
Hnuguenaist V ( Ol ANDlN’l l) Dl MARI I l> BAS Al)t S 
uul H MADIM 

; n \ uonmt tual 1 1 < hiutU^\ 15, No 1 2 J Us * 1 )9J (in 

I renth i nghsh summary) 

lh iv\ rncial utnianiiruitior was mvcstigjltd ai .tui park site with 
porous asphalt surlasc where a n tention basin wiih a porous (vase 
n third on site mhliration of storm watei Suspended matter m 
iniple* of runolt lonumcd high metal conctntraimns arid the 
ivphalt and sen! near (he infiltration pipes were ionlarnmated with 
* ad copper cadmium and /me Ibc asphalt appeared to filler out 
i ui *k i umulatc metals assoc lated wuh suspended p.irtu lc' and thrrt 
w no evidence ol heavy metal contamination in Ihc underlying sod 

I I srs io evaluate long term rncul mobihiv indicated that (he risks ol 
1 fill release were verv limited m Ihc presence ol de icmg sails but 
nort venous m ihc presence of exchangeable ions compicxing 
ignite or aud solutions Pollution risks could be nummi/ed bv 
r^eular prewaire cleaning ol the rood surtaxr and bv intercepting 
suspended solids before rntrv into the infiltration pipe a ilnghvh 
unsiaium 205 pounds sterling valid tor MNSj f ranee 

^5-1140 

I on lamination of Suva Harbour. Fiji 

5 l) NAIDI (South Pacific l irnmitv Suva/ and R ) 
MORRISON 

Wanne PoiUmnn Bulietin 1994, 29 f Not f\ 126 170 

Areas near a municipal wavtc disposal sue and a lead aud battery 

factor) in Suva Fiji harbour were campled for sediment die man 


grove- cnxirr i rmnnirra m*mkn wax coUoaed at the former 
but no vheLUkh were found at the Urtn Sample* were aud digested 
before analysis of trace metal* bv atomic abmvrpmui fpcctfo 
photometry Metal contammatuxn ou'timx) ut both m$c* with more 
ment away from the *m»mc dump evident The lead rootrms of 
sediments near the I acton were 0 2h t\ |iet cent rendenn# this 
fuert oi the har*Kwi a ha/aixk>us sue S<ime irxtnctuvnv had cub 
vectuentlv been placed im the factory v u^veration Fiji 


95 -U 4 I 

I otal orgtutk carbon In vtrramwaier from four Um^derm 
nMmltored catchments in Norway 

I LA DF-RSLN tNorwegian Institute f<»r Skater Research (Kko 
ami A HhNRIKSCN 

/ n\iwnmtnt Intt rnutitmui l c **hj 2D, No 6 " I ( 72*9 
('hemic a! data for 1IW on the air yuec tpnation and sirraim m 
4 catchments of dillcrent w uei input aud ram and stream water 
1(X' were examined f lus lomnwraiion and net charge (NC ) of 
HK were related b> lineal rcgrruiou analyse v to parametris in tlirxe 
media Relations between iomeruiaimn N( ofliX and chrmtutl 
i ompounds in preupiuuon and vtrraim were ohm npeutic to a 
catchment ( liinuhc Uunges atsiunlluemcd l(K levels IV con 
ceruratious of non moil nr basi! tat tom and *1TH weir sigrtifiuoidy 
i or related at all sure while non rmnmt sulphute and non marine 
have i alum corkeniiattoiiv showed little relationship Hits indicated 
Uk orient organic matter in wr.uheimg irauiom Total iiluinlnHirn 
umccmratmn and non nnnne sulpftatc were brurt con elated than 
total alunuiiHim and I ( K coin mirations Die N( of 17 W *.ii iwwl 
-dfectrd bv van.Hiofiv of levels iri umifvounds m prat pi ui ion mria 
biv sc i saliv wfiuh excited more influerwe on the p.u a meter than 
hvdiogen ion comentiation ()nh at one mic wav a fHUihve + one la 
tmn found between hyehogen ion i oneentiation and 1(X Mt avurrd 
uni call ulated h sets of organic aJurmnntrvi did not agree inch* at mg 
the constant used in iht i ihuiations dnl not * of respond with aitual 
value 1 Thrv exhibited lafprr vniUioris tviuern sites dun the 
monthly v inahori at a angle sin then an M trleicnie* 

Norway 


95 1142 

Distribution or potvaromath hvdrocartwms ftt the water ml 
umn and isediinents of a drinking water rewrvoir with respect 
to (Hint I OR Htllvilv 

I A MASTK AN (Virginia Volvtci hnn Institute and St it* 

I mvercity Hhickshurgl A M DHTRRH 0 I f.AI I A(>HI M 

and I J DRI//ARD 

Hatrr Hrvttnh l^M 28, No I l .MM 

W atcr jnd sediment samples wnr taken (torn a n xmon m June md 
OctoVr whrn boating .kliuocv were high and low rrspei 

i*vrK The reservou was ( \ miles long and only 0 2 mites w uk 
Samples were cxir.w U’d and c leaned uf^ prior to an.riv m* ot BAH bv 
gas t hrom.iiography mass sfK < trometry total BAH (on* ertftalum 
contour plrjfc and stamina) analyses were underlakeu Iota) BAH 
Srvrb hch»w 4 ug per fun were found in tlwr water column during 
boating activities tind now in tlw absence ol IwmIv Vxfnnrnf <on 
centrabonv wnc usual!) Vlow 7(Mtug BAH frr kg BAM profile? in 
Ihc w airr samples weir typn .il of c ombustion and prfrogrnK origins 
*shdc those of the sahmenfs were entirely explained by Lorribustmn 
There wav some evulrote that urban runotf and almospberu depir 
Mhrm were ulvr» umtribmors Sediments from manna* (ended it> V 
higher in BAH than those from other parts of the reservoir IVre air 
77 rrfererw es X .S.A 
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95-1143 

HeuchlororyctohniifiM In iciwtler In the FngHsh Channel 
I9H9-I993, MUmim tb* In** of MV Pertntix. 
ft J LAW (Ministry of Agriculture Fisheries and F*ood 
Burnham on ( much}, and C ft ALLCTIIN 
Marine Pollution Bulletin, 1994 2ft, No 11.704 706 
When the MV Pertntix sank in the English Channel 5 K tonnes of 
lindane wn lost Since then seawater concentrations of alpha and 
qammti hcxacblorocytlohexime (HCH) have been monitored annu 
ally Immediately alter the sinking concentrations ol k amnia HCH 
were between II 1 ami 4 0 ng per litre and subsequent determinations 
have lound a maximum of I H ng per litre These arc considered to 
be back ground concentrations from u variety of source* A concen 
(ration of 1(10 ng per lure would indicate that lindane had been 
released and that a* non was required l T .K. 

95*1144 

Atra/ine In wprlng runoff m related to environmental setting 
In Nebrwika, 1992 

I K ST AMf ft (U S Geological Survey l jwrentc Lam ; K H 
SWANSON arid l J R JORDAN 
Water Hrxountx Bull* tin 1994 30, No 5 K21 HD 
Alhi/lrif i om. mirations were determined in water samples collet ted 
during spring runoff in M iv 1902 ni 5 sues in the ( rntral Nebraska 
basins I' S A Airu/me corn nitrations increased with increasing 
strenmllnw but dec leased ai peak strearnllow possibly because ol 
dilution and then increased again shortly utter peak simimflow 
ikcH ired Concentrations of atra/ine were related to land cover and 
ihr associated ainoiint of alra/me applied Atra/ine transport vs as 
relutrd to si/e ol contributing drainage area quantity of atra/ine 
applied amount and spatial distribution of precipitation md volume 
ol streamlines Hie management implnaiions for public water sup 
plies of large atra/ine coin mirations are discussed U.N.A. 

95-1145 

A model of the transfer of rad Inactivity from sea to land in sea 
yjiray 

V M N! L IS (l dmburgh University) P BRANFORD and M H 
DNSWOKfH 

Atmoxfsheru Inun mount 1004 2ft, No 20 121 11221 
An essentially 2 dimensiond sea to land translei (SAl 1*1 model 
msolved simple analysis ol the atmospheric dispersion and cleposi 
lion ol radioactive se i spias diopleis produced Irorn the surt /cure 
along the west ( urnbrnm shoreline Different sea spray collet non 
techniques employed in pievious investigations were simulated to 
obtain physic ally rt liable parameter values and the model output was 
in good agreement with both long and short term expert menu) data 
The SAl l model could be used to predict the inland transfer ol 
spias borne pollutants me lading radioactivity and to estimate the 
subsequent radiation rxposurr ol the local population t’.K. 

95-1146 

Ihe phvxleo-chernkul limnology of loch Lomond, 

G A HFS1 (Clyde River Punhcanon Board Glasgow ) and I 
FRAU l 

Hwlnflnologui 1994 290, No 1/1 29 V 

The hmnologs and writer quality ol Uuuond Uxh the largest Iresh 
water lake m Orem Britain are reviewed The loch is divided into 
sc vein! distmu basins by geological structures The northern pari is 
narrow and deep while the southern part is broad ami shallow with 
a number of inlands rhe geology of the catchment and the quality 
of rivers flow mg into the lex h determine the w aier chemistry l^uig 


term monitoring suggests that the quality of the loch water is stable 
with a low nurnent content The major rivers flowing into the loch 
arc both of good quality The loch is regarded as ohgotrophic, though 
the southern area verges towards mesotmphic U JC. 

95-1147 

Presence and survival of Staphylococcus aureus in the coastal 
area of Split (Adriatic sea). 

M SOUL (Institute of Oceanography and Fisheries, Spin), and 
N KRSTULOVIC 

Manne Pollution Bulletin . 1994, 2«, No 1L 696-700 
T7wr presence and survival of StafyhyUn occus aureus , and its relation 
to faecal pollution indicators was measured tn water samples from 
17 sites near Split 5 aureus was found m 52 7 per cent of samples 
and at all sties High concentrations were found near outlets of 
untreated wastewater where there was a high correlation of faecal 
indicators Concentrations were also high near crowded beaches less 
affected bv wastewaters, where faecal indicator concentrations were 
lower The higher \ aureus concent rations were due either to shed¬ 
ding by battlers or longer surv ival of S aureus compared with faecal 
indicators Solar radiation and temperature were the most important 
lac tors determining the survival of S aureu s Croatia 

95-114ft 

Controlling the water quality pattern in the distribution net¬ 
work. a delayed action automatic purging device. 

f [if VOS (< ornpagnic Generate des Faux) and M MtNIN 
hut Industrie Mutsames 1994 No PS 40 42 fin French bug 
lish summary) 

Dir problem of maintaining in adequate chlorine residual at all 
points m the water distribution network of the Syndic at des r^ius 
d lie dc f ranee (ST DIT > was accentuated b> the incurrence ol long 
periods of low flow at premises such as schools and colleges w-hen 
consumption fell almost to zero during the summer vacation and 
temperatures were also above average during this period To coun 
lei net this an automatic purging devae was developed and tested bv 
the Sctha company The action of this device was controlled by a 
valve actuated bv an clcctnc programmer It was designed tn open 
the valve at predetermined intervals for <\ set period of time to flush 
ihe system and enable water m which the residual chlorine had 
dec.avrd while ihe system had been at a standstill io lx* dist barged to 
w dstc The rate ol disc harge could easily be adjusted within the range 
10 1 5 m l per h as a tunc lion of live pressure in the network (Fnglixh 
translation 7*> pounds sicrhng valid lor 1995) France 

95-1149 

Investigations Into the time of travel of drinking water in the 
distribution systems of the Gemcentewaterleldingen Amster¬ 
dam and the NV PW N Waterleldlnghedrljf Noord Holland 

J COHEN f(jemcentrw.iierleidmgen Amsterdam) and f 
KONIJNl NBFRG 

H2<> 1994 27, No 24 710 71 5 (m Dutch English summary 
p7()D 

Die temporary c Insure lor maintenance of the water softening facility 
which provided waici to Gemecniewaierteidingcn Amsterdam and 
afforded them an a opportunity to check on the residence tune of 
water m their mains bv following the movement of a water of a 
quality different from normal The companies already possessed 
models ol their distribution systems and of rhe probable quality 
changes from input to points along them Measurements were taken 
over a Vd period at sampling points gene rally pumping stations pH 
and sodium levels were the parameters selected Data are provided 
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to show the changes over time ai am one sampling pome and 
differences between one sampling point and another On the whole 
the predicted and measured values were in good agreement, but it is 
strongly recommended to other organizations ttumdcnng modelling 
their systems that predictions should be checked b> measuremerus 
iEnglish translation 270 pounds sterling, valid hx 1<W| 
Netherlands 

95-1150 

Environmental effects of aluminium used in water treatment 
plants of RU> de Janeiro State, Brazil 

J M AZCUb (Lmvmidadc hedera) do Riodr Janeiro* O 

MALM, and W C PFEIFFFR 

Hti/er Pollution Hr search Journal of < amnio 1994 29. No 4 
57M79 

The aluminium concentration was determined in drinking w atcr aha 
ainvcnhoiuftl treatment by the 6 principal water treatment plants in 
Rio cte Janeiro. Brazil The treatment plants used surface wain from 
ihc Raraiba do Sul (»uandu river (PSR OR) system and treated it by 
angulation and flocculation with aluminium sulphate sedimcma 
non rapid sarvd filtration and chlorine disinfection Total aluminium 
concentrations in sludge were relative!) constant 120 mg per g) but 
mere were different es m the aluminium com nitrations present in the 
available fraction in the different treatment plants Hie Volt a He 
d mdu and tluundu water treatment plants pcitormed best Hie 
treatment plants of Burra do Pirat arul Kescndc were the worst 
performers with an aluminium average t on* nitration in treated water 
') 600 ug per litre lap water aluminium levels in homes supplied 
*n Barra do Pirai were 980 ug per hire Work! Health Oigam/altoii 
/{‘commended aluminium levels for drinking watei were 200 ug per 
hire There are 10 references Brazil 


MONITORING AND ANALYSIS OF 
WATER AND WASTES 

See also Ybstnuls 95*1125. 95-11 Jl, 95-1147.95-1382, 

95-1420, 95-1445.95-1485, 95-1488, 95-1495, 
95-1497, 95-1498, 95-1499 

95-1151 

V fixed film biratsttuv for Ihe detection micropollutaints tout to 
anaerobic sludges. 

B R BRASIN r<'rantirkl I nivcrsitv Bedford) \ P 1 
M RNLR and \ l) WHhATLI Y 
\nal\tuaChtmitu Atta 1094 29H, No l I 10 
A short-term acute toxiuiv bioassa) system is described for testing 
die effects id new ami pmcnii<tll\ loxit compounds on anaerobic 
digestion protesses particularly in anaerobic sludges The inntula 
*ere immobilized m a reactor with a support mains to give a rapid 
response and allow testing ot large volumes of dilute samples 
( hanges in methanogeme activity were used to monitor both the 
process and the performance of intoxicated mtxula The reduction 
in methane production bv the bacteria was compared to the lutrvuy 
! r> the absence of test compounds and to the activity of a parallel 
v-untrol assay The perfmnuncr of die bioassav was tested wiih 
chlorinated solvents and heavy metab Trichlorocthane caused a Ml 
per cent reduction m methanogeme activity at 7 mg per lure assay 
The performance of suspended and fixed biomass assays were com 
pared The suspended growth was 1 times more sensitive to tnehfo 
methane There was no clear inhibition by heavy metals even at ihc 


highest concentration used (up to "*V) mg copper pet huet Two 
commercial bioa&sav systems for nxwnicwmg w&ftie water streams 
Mtcutfm and RODTOV which ajrr based on neiobk bacteria butt 
w hich rmv be used to protect iinarmbu sludge digeMcrs from unit 
events weer compared with the aiuembu. sequential batch hioax&ay 
( \SBA j dcunhed here The aerobic Mite lotnx and R( II) IX)X assays 
exhibited different toxicity values to heavy melals and (hkmnafcri 
solvents ihftn did ASH A Howevn simtLi trends of ioxk uy were 
observed there are SO reforme\ 1 ,K. 


95-1152 

Biotmrtsformalions of Aroclor 1242 in Hudson river test tub* 
mirroctwim. 

K M RSH Kleneral hleuric I'm pot ale Reveanh ami 
Development. Sc heruKiadv NY i and J M PRINCTHi 
'Xf'fUtrd umi f rmnmmrntal Wu tokioioft i 1994 90, No l? 4289 
4 2% 

Die environmental fate of Aon lot 1242 in Hudson nvn sediments 
was investigated by determining IVB uamlmmabon patterns in 
statu unamended miuociwms kept in the dark at 22 2M with 
uvcihmg water a^ the only oxvgrn snunc Vhr appconimr til 
distinct aeiobu and anaerobic /ones at let 2 4 week'' indicated die 
fA B would he anaerobic ills dectiJonruiled in suKuihn e sediments 
and oxidatively degraded in sml ue sediments In subsurface srdi 
merit there was no decrease in total 1A ft comenimlinn but changes 
in congener distribution irvulted in n dec reave tn the as wage number 
of chlorine atoms pci biphcnyUmm 1 M to 1 H4mI40d A decrease 
m the total i*t B concentration in suil.ue sediment ImmM 8 to H 4b 
umoi fx-r kg in 140d logelhei wnh c hunpr* in the l*f B distribunmi 
indicated that congeners U'anng nu to ililonnrs were reductive!) 
dcr hlorlruted w htle hiiNlegradahle congeners were attar ker! by .wio 
bu f’t B degrading mu ro uiganisrns l 1 namrrnled mu mtmrm pro 
vitied a convenient inexpensive method foi assessing die late of 
, ♦impounds released to river sediments D.S.A 


95-1153 

I ransformallnn of Ihe HrrWrWi* dIdofop*methyl in u large- 
scale physical aquifer model 

1 V HI.ADI l‘Y (National Hydrology Resr.mh Institute 
Saskatoon Sask ) J R l AV» Rl Nt T B N /ANYK and V W 
BROOKS 

duff/' Pi Hutton hVirurt h buonu/ * t ( otuulo 1994 29. No 4 

ITic transform ilmn of du lotop mr thy 1 was studied unde r isothermal 

2 M steady slate iondilions m a meso si air pfiyvir al aquifer mmlel 
A tank was (died with geologn al material to Minulate < Ap B ami 
surface hon/om Vk ,»n*r was .edded to the y stern using a minting 
sprinkler system Thr trausfor mat mm of du lofop methyl were Mud 
ted using G( witli electrmi c aplurr tic let bon and (){' MS H»e 
ti insftwmaimn pmducts were generally similar to those previously 
repoilecl in held experimenu Hk major differences were (1 i pref 
eremial form itron ol 4 <2 4 du lilnrophcnoxy tdchvdrophcitclole 
metabolite instead of the corresponding 4 (2 4 du hlorophe 
noxy jphenelolc and the ptienolu degrmiatum ptrnkict 4-(2 f 4-dhhln 
ropl>enoxy)piienol *tnd O) formaliim of chlorinated mri^holitrx ol 
hen/nit acid formed m the presence of phlhalalc esters in thr soils 
investigated TTie polar chlorinated metabolites were predicted to be 
more rnobrlr in the presence of water than the parrot herbiurie 
(anuda 
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95*1154 

Biodegradation of a herhkides at Uw ctmcentmUom 

in mirfwrr witm. 

S ) PftAKIN (Kent Umvtnnty Canterbury) h BLA( KHURN 
and R Ci BURNS 

WutoeRttmnh tW JR, No M 22K9 2296 
Fourteen hat lenul strains were isolated from imlintnal waste ugri 
t uJturaJ Mill, surface water m granular activated carbon (OAO from 
water hUm following rnritftmcni in a minimal salts medium um 
taming S 10 mg pri hire of With aira/inr and xinwinc Hie hrrbi 
t ides were extracted from watrr or solids by die hioromcthnm* ami 
analysed by gas chromatography alter concentration steps Biodc 
gradation by isolates and non inoculated controls of I up per litre 
each of alra/mr and sima/me was assessed Isolates from a wool 
%< miring waste a silt loam and from a reservoir water degraded 
v tru/mes at i otu cnmitiom similar to those found m xurfac e waters 
l*hc addition ol f#AC further enhanced degradation of the hertrn ides 
probably because it provided surfaces tor microbial growth I he 
presence of assimilable or gam i carbon assisted degradation Phc 
introduction of suitable isolates to (<A< H adsorbers as a method of 
removing s iriu/inrx during dunking water treatment was to he 
further explored detailed results are provided there arc 44 refer 
cru es i .K. 


95-115 5 

Derivutlou nf water qualify objectives fur hazardous sub 
•dance* to protect aquatic enwysfeim: dngk-spnlex test ap¬ 
proach. 

I) Sf'HLIKlMA (lImwcltbumlcxamt Berlin) 
l nvututmendtl Jo in n/ugv ami Water Qiudtts 1994 9, No 4 2M 
212 

Water quality objectives may Ik* derived trorn toxicity tests on 
huUrrut algat crustaceans iml fisli where die lowest no observed 
(lieu ci >ih enliation (NO! ( ) lot the most sensitive species is ad 
lusted b> a sateiv I ulor usually l) I An alternative method usex a 
s|W'c tex sensitivuy distribution and sets a maxim il peinnssihlt con 
uuitialion which will piotCci 95 pei c cm of the most sensitive 
s|k*i ics aruf a negligible concentration at I pci irnt of this ( ompar 
mg the methods using model NOl l data showed that when onlv 4 
NOt ( values me available a safety hutoi of 0 01 would be required 
in be 95 pet cent certain ol protecting 95 per cent of species 1 ven 
tins will not pfotre t the ecosvsicm if key spec ies are among the other 
s per cent lo validate die extiapolution mi t hod sjxcics sensilivity 
distribution tor wrdelv testrd pollutants must be analysed 
(Germany 


95-1156 

Aquatic field studies In eioloxiiologiial assessment nf hazard* 
oics suhslumes. 

I RUNS A IV (federal I nvironmrntal A gem v Hcrlmi 
I mitittim* ntul Iintu>loy\ ami Wan r 1994 9, No 4 2M 

2H4 

Multi spcitcs fur Id tests unild be useful lor extrapolating tlx- results 
from single spears laboratory toxicology tests but they nerd to use 
the same species rind end (Hunts Fhcy arc no more useful than 
htbnmlory teMs unless tin* tests reflect rttccts on the function and 
structure of communities Minimal requirements lot a useful field 
study arc examination ot several test concentrations and untreated 
controls with the ability to derive the no observed effect comentm 
lion exposure of several taxonomic groups over a longri period, 
analytical control ol the test coiu. miration the ability to repeat ihc 


experiment under different suiting conditions with controls and the 
use of aquatic ecological parameters as the toxicological endpoint 
Gmnaiiy 

95-1157 

Cyrt-bawd ecoUixkotogicai tests wring AnoMrwcans* crnnpftri- 
mmi nf two specks of Streptocepkalm. 

A ( R lSI NFL iLcole Polvtechmque Fedcrale de Lauvannc) L 
DLIALNAY D ROSSf’l J TARRADELLAS M MEYER H 
NAIAH P V<XilL f DEL I SLR, and V BLAISE 
/ ziv ironmcnuii 7rmco/ogv and Water Quality, 1994. 9, No 4, 417- 
476 

Ho Anoslracam species Sire pun eptuilus rubric audatus and Strep 
uxephalu i lexanu* were compared m toxicology tests against 16 
pollutants Standardized or commercial tests based on crustaceans 
rotifers and bactena were also performed For heavy metals the two 
S irept(K ephalus species were slightly more sensitise than Ihiphma 
mayrui and much HKire than the uuirrne Artrmus \ahna Fhe sensi* 
iivity of all 4 Anostracans species to organic and organomcullii 
imcropolluiants was ot the same i>rdci ol magnitude as l) manna 
Die scriMtiviiy of S rubru uudatu\ to organic sol vents was low but 
it was quite sensitive to Mxlmm iblonde and lould only be used for 
fresliwatcr samples Ihese ts si based Ireshwater Anmiracans could 
provide ti low t osl alternative to /> mayna tests with similar sens* 
livtiy Ilicir are 44 relrrcmes Swtt/erisind 

95 I15H 

( ompurativr studies on cytotoxicity of micropollutants in 
water* principle of t ytotuxicilv matrix 

II l ISDMhShtmw l n.versity lokvol K KnOSHIf.I S 
SMIMBARA and A HAMADA 

f nunmmrntid 7f*\h tdov\ and Water Quaht\ I‘AM 9. No 4 VH 
l Id 

Iht c ytotoxK itirs of a jange of khemuals were im isuied asmi! 
inhibition ol coloro lonnation of l 929 l rdls and nv mhMin damage 
of liposomes Some (KslK ult's andt hlonnalton by products taiist d 
i dose dependent inhibition of l 929 loiony formation hut then 
was tulle eflcd on membiane p* imeahilttv of liposomes t ornpun 
son with results from tests using viability of 111 60 it lb pfugooih 
k1 1 m tv of mouse peritoneal macrophages gluogenolssis and l DH 
release of rat liver bepatm vtes showed a correlation (r equal toO 6^ 
between iWotoxu ities to L 929 and HI 60 cell hues but not be 
tween u\v other rewulls C vlotoxiutv matrices were Lonsinuted tor 
various chemicals using the results Irom different tests SinitUt 
matrices were obtained Irom chemicals wuli similar strut tuics Bio 
moniUHing based »>n one (e^[ w is not adequate to secure the safety 
of dunking water and (he cytotoxic nv matrix might he useful m 
monuormg the ot tec tivcness ot water punficalion Japan 

95*l159 

('hemoncns4»r> responses of dltatirs, a sensitise end point m 
xenohiotit hazard avse vs merit, 

W PAl 11 (I reic l mversiut Berlin! S HI KCU R S S( HM1TZ 
ami L JASKl’l KA 

bmaarunental loth oloit\ and Water Quahn 1W4 9, No 4 441 
U6 

\ri assav using tlx* c hernosrnsorv behavitnir of abates was per 
formed with 1 rtrtih\menn thrrmophda \ cOncentration-dcperMiem 
avoidance res pirn sc w as seen for all 4} substances of the test batters 
nwrrr were low correlations w^ith resuits fmm toxtnrv te^ts on 
rnrahxmena growth and with recommended aquatic toxicitv tests, 
suggesting that the themo-sensory response reflects chemical inter- 
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action* ikh expressed by The standard tests For more than half of the 
chemicals tested the cbemosensorv response was more sensitive than 
Tests on fish or Fkiphnw (iermam 

95-1 m 

Denver pofablc water reuse demonstration project: compre¬ 
hensive chronic rat studs. 

L W CONDI E (12S Ami) Dugway Proving Ground Luhu NA 
C LAVER G W WOLFE, E T CZEIi.andJ M Bl RNS 
htxxf and Chrmu al Totiroh>g \, 1994, 32, Null 1021 10 Vi 
The I million gpd water reuse Treatment plant providing '00 fold 
corn, nitrates of water treated b> multiple processes U» remove mi 
crohtal and chemical contaminants was compared with Denver s 
present high-quality dunking water using Fischer 444 ran exposed 
tu the complex mixture solutions for up to 2 years to c\ aluatc t hmnk 
uuk its and wungemem effects Clinical pathology gross par hoi 
ogv and microscopic pathology at week 2b and h' and at the end oi 
the Muds t 104 weeks > did not reveal am findings that were treatment 
related "Die administration of drinking water concentrates it up to 
ADO times the original concentration to f U4 rats for 104 weeks duJ 
not result in am demonstrable toxicological or un inogenn dints 
l S.A. 

*15-1161 

Metabolic fate and disposition of 2-atetslamlnofluorene in 
rainbow trout, Omorhvnt hu\ mykn i 

\ R ST1 Vv ARD (New X ork State l m\e r Mlv Buffalo) S ' 

1 1 MARAKRY R MASI A\KA S Kl MAR md H t SlkkA 
\ijuutu Truti u/ogv 1994 A0, No t 22' 2 

The metabolic fate of 2 at etc laminolluoreiu t A AI't wjv irnmcd 
in Shast i strain ol rainbow trout <fM orhytu hu\ m\ki\u \ rihkr 
st vcr.il mammalian spec irs Shasu trout were resistant to hepulot at 
inogtntsjs bv AM Dir trout w,o dosed onlls with c irbnn 14 
libelled AAf AAf dn natives were rupidlv eliminated bom t th 
user and into the bik* l ivor AM rudiniuisifs after 24 h was 2' per 
c i nt id (hrl it S h Rile Tuilinat fivits u 24 h t onUined M p« j i ent of 
flu radioaclive dose Oi the radioactivity retained h\ the livri after 
M h only 1 5 poi * ent represented unnwuhnhfed AA1 AAf uul 

2 atmnofluorene « At * im minted for * * per sent and 4 H per i ent 
k spn. hvi Iv ol hi 1c r lchiMUis K\ at 24 h (ihiitirnnide and sulphate 
v uijiicr ite* ait ourind lor M j>cr cere and 12 jx-r u*nt of bile rrdio 
ktisitv liter 24 h respectively Die metabolite N OH AM i 
pnirnti il c ilk mngrn w,tsd< tecied as the glikuinnide t onitigaic anti 
l counted for mils 2 per cent of total bile ridioaim?t\ The results 
indicated that the ShasU trout liver w i highly cfborni in lHr 
detoxification ind elimination ot AAf and its mriabolnrs I 1 S A 

95-1162 

PCB com ent ration trends in lake Michigan coho lOncorhvn- 
thus knutch) and chinook salmon iO t\haw\tuka) 

( A STOW iWisconsmt nnersity Machano S P 
( ARPf \ n R »nd I f AMKHHN 

( *ifuidian Journal ol Jishrtu i and Atjuafi r V ?rn< r i 1**94 51, 
Nob PK4 \VH) 

FCB concentration data for coho if Mi orh\m h/o kisuit h) and < hi 
nook salmon {(hu orhsm hus M/iawi/w fat) m Michigan hknmer 
mg the period from 1974 to 1990 were c» imtned A generally 
decreasing pattern m both species was confirmed bv the mean and 
variance of the* concentrations Three models an exponential de* a\ 
model a double exponential decay model and an exponential decay 
model with a non zero asv rnptote were fitted to the data The double 
exponential decay model gave die best bf for both sprues Rate 


coettfK terns estimated foi this model uidic «iixl a slow tag of the mifud 
rapid decrrasf in K'B levels levels might he showing ft current 
increase dice mdirrcth to ifvr dec line of the nlewcfe \Afout premia 
hjrrnu ui ^ forage base during the 19H0\ l ,S.A, 

95-116A 

Efivironmetitnl effecu ihi the dbtribuliom of ground fish in He- 
cafe Strait, British C Mumhia 

k 1 H'JRR't H*auf'K Biological 'sutmn, Nanaimo, B C ) M 

5HX KFJR and J I ARGO 

( unadum loumal of f idienei and Ac/nuta N *em r\, 1994. 51, 
Nob 1401 1409 

An objeaive mcthiwj wan used to ukmifs associations ol te^r 
sentalise vjvucs of demersal fishes m Mt\ an* Strait B V with 
envimmnenul conditions "Die method was based on cumulative 
distnbulion lun, lions l>r Imtors suidicd wrtr Imitom depth Thm 
tom trmpnaiun and scdlimriu tvjx- The vategonrv of sfnx res idrn 
hlied were (hose ionsivieml> asstx taled withfutlicuUi irmprratures 
atxJ depths thoM with vanahle depth and icmfxuanirr assixoabom 
and ifiosc* witli ini apparent iTlabonships to depth IdnitiiicJiimn ol 
signduant ussouahons between species and habitat was *i step 
towanfs mcofporatme ensimnimmial data into suivcv tYnindamr 
indict s md reducing bv ^ at k fi piohleim 1 muida 

9*?M164 

Hionuiguifit«tion of l f GBs,pj»’-DDI , mid HGB in llir rlvrr Po 
etnMstrm innrlhrni tuth) 

S GAI \SSI rNuinnal Krvr mh t mmul Milan! I 
(d'/yillA M BA n f Cp A//GR1 and A ( AKRII HI 
f t ntinu d >v\ and f m iranmrnud \aUi\ 1994 29, No 2 1 1 4 ! Hf» 

{ oricnitrations ot total IX B and pp DDI on u dry wright l\tsis 
writ highest in Athurnus <dhumu\ fVna ffiman/n Si tin/mnn 
r ruhritfitiiludmu) and Hatbu\ bat bus while for MGH iht k highest 
lev (Is were found tu /nor .hi uptud io \ ulhurnto and Htiblus 
/«<mv Bimoru entration inixlrlv used to test fhr upiihbnum umdi 
non between biotu uul abiotic c ompaiimortls shown! that the oftgn 
Diaries sediment mmlei fitted wuh cxfH itnienful resulls thr on Is 
exception firing ln'xat hlomben/c rw \ ish sjvi irs indu alcd that most 
fX'B congenerc and p p I >1 If wrtc bunnagnihed in the Fn nvff 
f\ co v stem but to a lesser extent than rxpre ted on the basis of a4 step 
food 4 ham model All fish sfxuc' extept /* flu\uitdi\ appionched 
level ^ of the theoteti. a 1 (ugacilv model P duvnut/n demmoitated 
Might r yalur • inlrt nie<hai' In tween I? wK 1 and l lUlv 

95*1165 

Fish as inclkufnrx of ecological Misliiiriuhllits hisloricul vr* 
querues in foronlti area streams 

(t A NA If ill R I i l onmtn I mu rsif v (>nt ) 

Wi ttrr Pollution Hrs/an h Jonnud itf f otuulu 1U'U 29, No 1 

SW nr 

\ weighti d spr c ks a* so< t Uion tolrr iru < index w ith ir^isex t io w »tc r 
qu ibis W S A f 1 NNG* w is developed from thr literature on the 
sensitivity of different species to terlam Ivpes of < hanges *n (heir 
haful Us Ihr mile* wai used n» crunfiarr chanprs m ecological 
urndtbonc it 12 Mif‘ w.urryheds tn the Tomnto area watershed 
iIAWj Imkx vtnrcs (or fAVv sub watersbeds showed 6 repre 
senuiive pattern* since fhr I9 Mk Die largest scores weir associated 
with ulalnrh undisUirbrd sites and ihr smaller scores with du 
turbrei sues Some vfrrss from urham/ation had been offset by 
benefits from improved management of sewage TVrc arc 40 rein 
rncrc CtmadB 
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95-116* 

Spectroscopic evaluation of interactions *n*«mg trace Hement* 
and bRrgeok carbonate* in the marine environment 

P RIVARO (University di Genova University; R FRAf'IIL A 

mazzikweli 1 .1 c ariati mi a po/yi 

Amhu 1994 119, Not! 2485 24H9 

Hie interactive behaviour of manganese topper cobalt and ciwi 
mium with biogenic carbonates (marine mussel shells 
rdulO) in aquemiv nrriia was investigated using electrothermal 
atomic absorption spectrometry (MAAS) indue lively coupled 
plasma atomic emission spectrometry (K P ATS) and electron 
paramagnetic resonance ft PR) Mussel shells were previously 
shown to tomixi of 2 layers an outer pnsmaiic calc tie layer and an 
Miner nacreous aragonite layer composed of organa materia! and 
talc mm < arbonale c rystills Hie spectroscopic results indu ated that 
flwe true e metals did not lorrn a divimt t pre< ipituted phase on the shell 
surfm.es hut that they interacted with the calcium carbonate 'lhas 
ahsorptiCHi phenomena hv the organic materials associated with the 
shells were ruled out It w«v hoped that the shells ot mussels would 
provide an idlrmalivr to soft tissue (or true metal analyses m 
biological monitoring programmes fherr are Ml references Italy 


95*1167 

Mixed function oxygeiuiM- system components mul antioxidant 
enzyme* In different marine bivalves: Us relation with ion¬ 
ium! nun I body burdens 

M son (OidtrSl( ) Banrlona) ( PORI! and J 
Af BAKU S 

Aijuutu /ovKo/oi;v 1994 30, No \ '*71 J?H3 
I issue concentrations ot PAH \*i B 1)1)1 hex uhlornht n/cm and 
lindane were measured rn 4 marinehiv 1 1vc spec ips living mdifferent 
habitats I he bivalw s w». re th< mussel \f\tiln\ \iilh f*ro\ tru uth\ 
oyster ihiftii tduh\ wi\t*tn owitf < gigm and (he 

clam ftifH v uvrm/ec in. info 11 k prcM.nu and ictivitipsof I hr mixed 
luiulion oxygeinst * MlOien/ymes indanli oxidant enzymes wc r t 
examined loi the %anu spec us I lien w i\ genual correlation K 
twren tissue PAH luuinuliMon rod the uuitent oU vine hroirie P450 
and with the ailivitiis o! NADPH < \Uh hrome i reductase and 
rim rosomalNADf P)H <k p» ndant 1)1 dwpborasi I hue was \<mu 
t orrelation Ivlvvei n the a* < umul itiori o» orgaiux. hlonm c imi pounds 
and glut ilhioiu (Kuoxidasc activity there in IfueUriniCs 
Spain 


95U6H 

Faecal conform recover) in two stand aid media along an estu¬ 
arine gradient. 

A I BORPAI O I Oporto I nneisitv Potto) 

RoruAVono/i W4 28, No II ’U] 2Ui 
11 k recovery nl I vccal c olitoims in m 1t agar ukI l actose aaar with 
rn and tergdol was investigated in waters ranging from Jean 
licxhwutci to polluted seawater L og transformed counts were com 
pared hv nested analysis ot variance Although results tor some 
siiloK samples were different there were no statistically sigmtKant 
differences in the pcrinnnniicfs ot the media f n hi rn Mo * o/i rep 
resented H2 per cent of rvpual ^Monies on average with a range of 
4^ I HH a per v em T her move ns mu / <o/i mi minted lot less than 
4 per cent ot the tcHal tuimbn ot isolated box tern Portugal 


95-11*9 

Bed-load sampling in sand-bed rivers. 

M T K (IAWLFSH (Hydraulics and Sediment Research 
Institute Delta Barrage) and L C van RUN 
Journal of HydrauUi tnpnerrm% 1994 120* No 12 13*4-1184 
An attempt to measure the total-load transport m the Nile wm made 
by Delft Hydraulics of The Netherlands and the Hydraulics and 
Sediment Research Institute of Egypt A mechanical sampler was 
developed to measure (he bed load and die suspended load sirriulta 
neously After Hume testing with different hod maienah and flow 
velocities to define the tamphng efficiency field studies were urt 
denaken iri ihr Nile and Rhine rivers The sampling efficiency factor 
was about 1 0 (or bed material si/cv larger than about 400 urn and 
about l 5 for finer material sizes Tire error of the mean transport rale 
at a sampling station was determined as a function ol the number of 
samples Egypt 

95-1170 

A Held and laboratory procedure to collect* process, and pre¬ 
serve freshwater samples for dissolved organic carhon analv* 
ds 

hnmoh>\>\ and Oi i»(ino\irdi>h\ IW4 39, No 6 1470 14 76 
A procedure was developed for (hr collrchon pnvcessmg and pres 
crvalmn of freshwater samples for live determination ol diss4>lvcd 
orgiinit iarhon(f)CX ) The prottKOl was devivtd lor use in both field 
i»|via(ions and in the Lilvorators Sample collection utilized a pod 
able manual svringc which drew the sample through a filter and into 
the svrmgt via i l way valve [he svstem provided filtered blanks 
ol less Mian ug carbon [wr lute I >aiai nlltucd ovt r 5 vcai s mdu ated 
in average irlalrve precision id 2 per serif for IKK dcLcrniimtion 
from sample collection to pcrsulph itt oxidition \uulridgi swtem 
loi filtration of 100 lure sample quanimes gave similar precision 
Samples stored with bux ales or at ids were stable it ri>om tempCM 
Hue liorh periods of 2 wteks lo ih months with a rtJiKUon in 
u uii4c v of ht Iwicu 1 uul I I jx r cent ISA 

95-1171 

(dohal sites to document long term ecological changes using 
space shuttle earth observations photography database Oiw> 
river delta, lake lurkanu (Africa) as an example of the data¬ 
base application 

k M I l A (N ASA/lohiiMin SpcceC enter Houston lex 
l S A t and K Al l ISON 
(a u iirtn hit* rtutlumui 1994 9, No 3 6 7 6h 
I xampUs ire given of (hi potenti il application ot the Space Shuttle 
1 arih Ohservauonsdatabase lor monitoring and modelling Imagery 
of ih( Oux> over dr It i showc A M had uk reave d bv 400 p<*r sent since 
IMPS and w is coniiruune to grow Puts wur fxing tanned [hr 
method w ss % iluablc lor studying tropical areas where dotnled 
mtiumation was often huktng Africa 

95-1172 

The use of remote sending to study eutrophication, demon¬ 
strated in Frtrslami 

l M l ( l A ASSI N (Waicrschap Friesland I ccnwarden) P B 
ROfTTRS II BimVFlD and k APIT4 MAN 
M20 I^M 27, No ^ "40 745 im Dutch f ngltsh summary 
p ^27) 

ronventuaial monitoring ol the lakes off ncsl.md The Netherlands 
lot indicators of eutrophication (nitrogen phosphorus ehJoiopbvl! 
and Scccht disc transparency > h.Kl rrgularh revealed comraventnw) 
til standards unight tor surf^ne water quality Satellite images of the 
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area containing (he takes were analysed tor (heir truination* of 
chlorophyll transparency, suspended mailer and lempcnuurt, and 
compared with that by conventional monitoring Some of the saieltrtr 
images were good at reflecting the influences of the influx of water 
from the Lbsclmecr and of wind Some of these factors might have 
been missed by conventional methods, depending on the point of 
monitoring, hut few satellite images were suflkicntly dear to give 
an unequivocal picture of eutrophication and tor such small water 
bodies, airborne remote sensing appeared preferable (English tram 
lotion 270 pounds sterling,valid feu 1995 ) Netherlands 

95-1173 

Monitoring pt Qg wireless data acquisition. 

S CHEEK (Fluke Corporation, Everett, Wash ) and R WILKES 
Water Engineering dt Management, 1994 141, No H) P 18 
The use of wireless data loggers to monitor wastewater tneinmcni 
processes and systems is discussed A w irelcM oommumeauwi link 
between a data logger and a PC could avoid installation problems 
and provide the capability for a real ume view and historical trend 
chart of the treatment process The design operation and perform 
once of wireless data acquisition systems are desenbed Management 
of the measurement data is discussed 

95-1174 

BOD biourmor for secondary effluent from waste water treat¬ 
ment plants. 

H TANAKA (Ministry of Construction. Iharuki ken) E 
NAKAMDRA, Y MIN AM I YAM A. and 1 TOYODA 
Water V< iem r A let /iwdogv. 1994 30, No 4 21^ 227 
A sensor which measured BOD swiftly was developed with immo 
hilr/ed yeast, / ru funporiw (utanrurr i .is receptor and a dissolved 
nxvgen probe as transducer, these were separated b\ a Icflon mem 
branc The sensor was plat cd in a flow cell which received a mixture 
of sample and buffer The prole accurately measured live »r>!uMc 
BOD in untreated domestic and other strong wastewaters Ifs results 
were smaller than manually measured BOD5 lor spec die organic 
compounds and much smaller loi secondary elfluenis and river 
waters Attempts to improve per for mam c included using an artdu lal 
calibrating solution whose pioperncs were < love to those of snon 
darv effluent and the irnmohdi/ation of alternative organisms with 
polyvinyl alcohol The most diet five receptor was an unknown 
strain isolated from bioldm growing in an effluent from a srwagi 
works Tfrcse modifications unproved the fxuformanie of the sensor 
U» within 10 f>er cent of ibe manual result I; w as still unable to detec I 
nitrifying and particulate BOD Japan 

95-1175 

Fluorescence monitoring of an alternating activated sludge 
process. 

S ISAACS (Denmark lcchmcal rnivmuv, Lytigh) /, and M 
HENZE 

Hwrrr Si tern r ifi In hnr*lug v. 1994 30, No 4 2*9 2>H 
IntraLdlular nicotinamide adenine dinuc Icotidc <phosphate i com cn 
(ration* were monitored in an alternating at touted sludge plant by 
irradiation at *40 nm and measurement of fluorescence at 400 nm 
No maintenance of the sensor was required over 2 months I be 
fluoreittcnce signal increased abruptly in the u amotion from anoxic 
to anar ruble conditions If decreased slowly during aeration and 
increased slowly m the anoxic periods Fluimescence could thus 
indicate the point when oxidized nitrogen was exhausted Fbctc was 
weak correlation between the floor escerxe hose line and (he peak 
oxygen uptake rate which implied that the former wav an indtcaior 


of metabolic acuvm in the activated sludge process In cwnbrnattow 
with other on Line meaxtirements it oouki cxxntnbuir to the asam 
rnent ot activated Uudge periurmonce Drnm*ii 


95-1174 

Omni control and monitoring - more safety, lower coat*, 

F GI FTING (IB Ommbarh A ( V AG. Zurich) 

Water Suftph 1994 12, No 3/4 2T* 2fP 

Methods lor c ontininxrv central t ontinl and monitoring of outManom 
through remote and master control equipment me described Mmtei m 
units were moduhw amt could network with othet systems Rtnmxc 
and control stations toukl crnnmumuite bv dedicated signal ictblc 
public telephone net work radio oi glass fibre uihle Oniral control 
reduced opet siting and maintenance losts through effluent me of 
energy andmanpowrr Safety ami sec untv wen unproved Column 
ously reducing costs of the equipment enabled even small underuk 
ingH to use it w ith ev ononm ads anutge A t ornrmm control r<*vni w m 
particularly advantageous for organizations responsible flu more 
than uric utility V arums aspoitv id the systems ate outlined 
Switzerland 


95 * 1177 

On tine quality control In distribution network*. 

H NGt I N (SAGi F Fans! and A MONTI IJ 
Mtinf Suw»t\ 19*14 12, No V4 289 299 

TV Paris watci distribution network iiv management and monitor 
mg arc described How pressure and quality parameter from all 
pails of the network writ* iunlimiouvly monitored af a < mmol t rnirt 
HS conliol jive;, and 11 pumping stations could lx* rrmmrlv ofKi 
aicd Hk 5 principal elements m wain quality rnanagnnrm namely 
oh|rctivi s methodology, on hm data Hacking and field equipment 
arr discussed The quality of sm k r was i loselv monitored to assess 
progress Kiri mil,if attention was paid to the linal < hlonnr level of 
ft I mg pci litre this had * a used a new grnnaUmi of chlnnur 
monitors to be developed who h would operate Ini h months wilhoui 
attention Only about 2 MB iomplamt*. (>n yeaj were rrtnsuf in the 
Fans rrpon o! 2 rmlhon iuhaf»ilant« and 1/0 imuenied pmatr 
networks wjtlun huddmgs Details ol tlv lontml philosophy art 
prosufr. i France 


95*1178 

Automatic operation of the water distribution of the city of 
Earn. 

M Nfit YEN iSAfilT Fans) 

Wtf/f/ Siqyi/v 1994 12, No V4 >01 MP 

The numagrmrnt of live prixtui lion and distribution of water m Faro 
rs explained A recently renovated control and command icritrr 
managed the whole sy stem through storage volumes wafer pn»thk 
nwi fncvsurc control the avordafwe of stagnant areas find cnorth 
nation of /ones l>te new mlem yceks sec unty qunhtv economy 
eav> maimenancr ami user friendliness Krai nmr and of I hfR' pnx 
esvmg system* are outlined Hardware and software are listed Fur 
thcr developments include widespread chlorine monitoring 
amcmlmcnH to the maihrmatical rntwkd and tfie mtroducfion of a 
geographical information system France 
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95-1 m 

Implementing an integrated *tn»lagy Inr monitoring, control 
and decision support in Severn Trent H'atar. 

M I WIN JAMS (Severn 7 rrrti Water Limited Birmingham) 
Wairr Supply 1994. 12, No V4 149 1*0 
The business came methodology ami the project management lech 
mqnes lo <JkrIine design ami implement a telemetry system lor ibe 
remote monitoring and control or 1500 installations are described 
I be preparation of the busmen case reviewed possible solutions 
costs interlaces with existing telemetry umtrol instrumentation and 
automation (K A) nstems the implementation of proposals ami 
programming Sample engineering audits of operational sites deter 
mined ftimuoitftlity, and existing investment m ICA and lommuni 
cations Overall cost estimates were obtained by extrapolating with 
the uid of databases arid financial modelling l 'scr requirements were 
satisfied by design mtenl documents presentation* and dr momtra 
turns helped users to understand and accept the proposals Implemen 
tatmii wax speeded by using model specificatrons and standards 
C lose liaison on site between systems engineers and operations 
personnel erublcd speedy tffiurni and progressive completion 
I.K 

95-11HO 

Drinking-water qualify monitoring and surveillance 

M SIKiANANIMM A5 iMinistry of IIralth Kuala I umptir) M 
I SI if IM and I) S1K1 
Wiiter/imi |994 13, No 7 K 10 

Ihr importance ot momlmirig «ml surseillance of drinking wain 
quality m preventative health policies is discussed Issues to be 
considered in the planning and implementation of a successful 
monitoring ami suivnllaru e programme are described Hie mlc til 
miermiUomil organizations national governments and local coimnu 
nines m this pt inrung nnd implementation is examined t xpetiences 
tn Midas sia in veiling up and operating a national drinking w etc i 
quality surveillance programme aie drscntnd lienclio achieved 
trom rtus programme ire disc ussed Malaysia 

95*11111 

( direct ope ration of uutoiruUk sampling equipment for liq¬ 
uids. 

( SAMI iHydrologic) 

hm buluttnt \nmiwoi 1994 \o I 75 28 10 tin I rench f ng 
fish summary t 

1 he automalu sampling ot liquid eltluem streams whether com 
posed of sewagt or effluents is an essential pre rrqinsitr loi uuKti 
cal purposes either as a method ol pirn ess ^ ontrol or tor monilunng 
compliancr w ithqualitYstipulations as a methodot pollution control 
While mush mention has been devoted to the re I me me nl ol auto 
matte analysers the fiei tor roam e of the sampling device has often 
been over looked In rr\ cut scars * altci native ts pes ot sampler have 
been develop'd one employing a vacuum pump (usually ot I mo 
peau manutiH mrr) and the other based on a peristaltic pump (usually 
made m the t* S A i the prim iples of opciation of (fiesr 2 fvp's arc 
devuibrd including flieu suscephbihtv to errors I tie design of I Pl( 
sampling ecpnpment conforming to lire new international standard 
V»67 10 is described together with some observ mons on Us per 
toimamrmuse I or Kilter v powered sampling equipment u hatters 
should f>e filled that has a sufltocr’ working life of a duration run 
less than the intervals between routine inspections ol ihr equipment 
amt which can provide any desired number ot samples during the 
same period tf ngtishtranslationM pound*sterling valid tor IWi 
France 


95-1152 

Submersible, Mnnotteafly pumped analysers fur continuous de¬ 
termination of nitrate m situ. 

H W JANNASCH (Monterey Bay Aquarium Research Institute, 
Pacific Grove CM » K S JOHNSON andC M SAKAMOTO 
Anahiu al Chemistry 1994 64, No 20 1152 1161 
The results of a chemical analyser designed to operate while com 
pkHely submerged for periods of 1 month or longer, used for the 
determinalion of dissolved nitrate are prevented The continuous 
flow analyser was powered bv osmotic pump* driven by a sodium 
c hloncfc gradient whit h propelled both sample and reagents through 
a miniature continuous flow manifold The analyser operated with 
sample and reagent flow rates ol about 12 and l ul per h. respectively 
(approximately K and 0 7 ml per month) and showed a linear 
response tor nitrate levels between 0 to 20 uM with a detection limit 
of 0 1 uM The analysci had a 90 per cent response time of approxi 
matcly 10 minutes ft was capable ol automatically standardizing 
itself by correcting lor baseline and sensitivity dntt bv periodically 
infecting and analysing known standard solutions The system was 
adaptable to n variety of colon metric analyses applied to various 
environmental oceanographic arid process control monitor mg situ 
alions I .S.A 

95-1183 

Photometric phosphorus determination in natural waters in 
the form of associate of phosphoric-molybdenum acid and bril¬ 
liant green 

A 1 I’ll IP! NkO (A V Dumanskii Institute nl ( olknd 
( hennsirv and the rhernistrv nt Water Kiev) O M 
1 KOKHIMPNkO and N f PAlfNDVSH 
hmrnti! 4>f Wtiu r ( hrnuitt) urul 7tt hiwlnics 1994 16, No ’ 7 1) 
A highly sensitive coloumctru dctcimutation ot phosphorus is re 
ported Polyphosphates were torivertrd to orthophospftite bv acul 
hydrolysis at 9CK and leaded with brilliant gTeen dve (Bf») in ih< 
present l of ammonium molybdate I he resultant coloured solution 
was o ihth/cd h\ the addition ot the riomnuu surtastmt OP Ml ihr 
limit ot detection was * to 5 ug per titrt with i triad vo standard 
deviation ol 4 per cent V method tor the analysis ot nadir ll water 
samples is presented ( oncentrations of bicarbonate aluminium 
i .ilctuni potassium nitrate non i obalt nickel copper /hk mag 
nesmm sodium immonmm chlorate tungsten aisenu and v ina 
dium ions whuh did not interteie with the determination vre given 
SjIk ate at concentrations in excess ot 0 000! M gave positive mor 
although large quantities of silicate could he removed bv acid tn 
drolvsis and filtration l krairte 

95-1184 

Held-based heavy metal analyser for Ihr simultaneous deter¬ 
mination of multiple cations on-site. 

(> Vv fl t I AMS (Manchester Metropolitan t tmersits! and T 
d Sll V A 

Aruilwi 1994 119, No II 207 2 Ml 

A hand held battery-powered elec troanalvtu al instrument based on 
anodic stripping voltammetry i ASA \ was designed lor the si mu It a 
neous field determinations of loppertlh le.iiii It i and c«idmium(Il) 
in aqueous environmental samples down to 10 ur pet litre with an 
overall analysis time ot 1 minutes The instillment utilized baseline 
and peak correction a gl.mv carbon working electrode m utu 
plating ami forced convection to achieve low detection hmtfs Sam 
plr pretrratnyent included the iddition of a matrix modifying elec 
trofyte solution (1 mlu outlining a mixture of hydrochloric and and 
mercury(11) salt The instrument was validated h\ testing in the ftckJ 
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m an area of North Wales with a past hiMory ol heav> metal 
extraction and in domestic lap water sample* l K- 

95*11115 

ImmobilM ryanotwctiria for on-line trace metal enrichment 
b> flow Injection atomic ibsorptkHi spectruiwtri 
A MAQUIE1RA (Valencia limvmiiv} H A M KMAllADI 
and R Pl'CHADES 

Analytical Chemistry 1994 66 , No 21 TM2 WK 
The performance of the covalent immohilmmon of evanohaarna 
{ Sptruiirui platrmif) on controlled pore glass (CFGI was ev aJuaicd 
by examining the system s binding capabilities for trace metal (cad 
mium copper iron lead and rim ) enrichment prior to on line 
flow injection atomic absorption spectmmetni t FI A A ASt analysts 
C PC was formed by phase separation of homogeneous huimilualr 
k?ta&s followed bv dmvncutionof the boron ru h glass plusr bv strong 
k id leasing a highly porous silica nch glass Tht FI A A AS system 
ascertained that prrconcemr.ition ol iracr metals from aqueous sola 
uons was obtained with high efhciem y The degree of nirt il binding 
was pH dependent Copper nnc and cadmium were quantitatively 
ictained ai a wide range of pH values while lead and iron were 
idsorbed strongly only at pH 6 and pH 7 respectively Breakthrough 
apauties determined from breakthrough curves were 0 0015 
0 0008 0 0*Hi 0 0028 uul OOOP rig pet ml for copper /ins 
klmium lead mil mm respectively this technique w is v ilidmd 
S rue isurt mrnt of *. Klninun and copper in i certified reference 
simple <B( R No 144 sewige sludga I he binding columns rr 
lined their activity tcu ^ months with 6 h ol continuous use per d 
IFu re art Pitletcnces Spain 

95-1 IH6 

Ik-term!nation of heavy metal Interneturns with dissolved or¬ 
ganic materials in natural aquatic systems In coupling a high 
performance liquid chromatographs svstun with an 
inductively coupled plasma mass spectrometer 

I RO T1 MANN (l’niversit it Re goishurg) ind k (7 
HM MANN 

Wiu/w mil ( htnuurx 1994 66 , No 21 4 709 ’I 5 

\n HIM ( system with «i m/c exclusion column w us coupled with in 
It P MS detector for the dr it rmmation of inter a turns N •ween hr is x 
i iclals and diltcrrnr fr u lions of dissolved arg urn matter ([X >M 1 in 
natural water* Iri this wav specific molecular size dnlnhutmn pii 
icrns of IX )M were identified On line isotope dilution miss sp<s 
mine try was used to quantitv hiavy nw uB acuir itelv it' different 
ngmic fractions I Mb rent distribution piiternsin 'hr v oumsfXIM 
tr ic lions I prefc r iblv of humic m tleu ilvi wrrr iKc obw rv« <1 lor Oh 
metals m die same natural water simple \ high ft solution K P MS 
.vstem w *s ipplied to the ckmcnt sptcdu murfemitf free deire 
nun of iron species in conucv lion with in HPl ( ystun Iroiuouul 
not normally be determined by \ quadrupoh l( V MS ixciusc of 
qxMral inicrlerenccv There art T9rckretke (,t*rmatn 

95-1187 

determination of heaw metals in groundwater samples • !( R* 
VIS atuiJvsts and evaluation 

M LF I ft Kf K f Diuringii AgPc ultut u Survey iml Rcv< arch 
Institute Jena) ami l Ml N( H 

/•/Tcenfav Joitfntil ol Anut\(nal < h*mnir\ 1 4 794 1541. No 4,/** 

:m 209 

fiomndwaier samples taken karri suitable l*>rrhok v wr IK and t mi 
uctc or bntk lined springs of the Thuringia observation network 
were subjected to water quality analysis Induekvriy coupled 


plasma mass cpccmwiiem tl(T MM was uved for the dimt and 
simuFtanemi* determination of aluminium arsenic cadmium duo 
mtuin tappet mangatvcce nickel lend and nnc Spectral mavs 
mintercmev amdxi table 10 great difference* m grxxmdw ain main 
ces (sirrx 1 stem aisd act uiac v are disc u*w\l i alibi anon was comic** ted 
externally using an aqueous multi element vumdmt with 20 ppb of 
rhodium serv mg as an internal standard for all dements A generally 
applicable rrutro adjustment of the udihtituw standard was unpin 
Mbie High c arboniitf or hvdiogen c arbouate lev els (up to 9 6 mmol 
per litre m some pi,ices) and high calcium levels (up in 61* mg per 
hue) resulted in nun negligible mterleirmes lot chromium md 
nukel which requited avoidance tor matlmiuiual vorection) Iw 
chcmsing *tpjMopruue isotopes Hie accur.H v of the rnuhtu id rrsutls 
was confirmed bv comparative armhxes of certified samples tec cn 
cry k*vts and by partutpatmn m colhibouuiu tests (»ernuim 

95*1188 

I race determlnalicm of IT. ( u. Pb Id and /n in t|tet itm*ns of 
the limnir env Ironnwnt mditg Koltipe dilution mass apertrome* 
tn with (hernutl ionkation 

I W MOMANN 1 Institute ol Applied Jtiysual ( hrmistry 
Juhchj H l MONS and II Vc ()l RBI t k 
h *t if wio loufiiitl ol 4 tl t hrmi\lr\ J0U4 WU, No 

29 1 29 T 

Data arr privrntcd lor ihc dUrmutuliuri ol thilhuin s*>pgwri l< id 
cadmium md /me in hortiogcni/ed 1 at 11 Us of bream mussels 
Dniwtna po/cmor/i/yot and sidimnils Jiom the ( onvtani r 
1 ikt A onstaiH c tsluciv collided m the vtaiv 1 4 /M Ids 41 

1092 ind |99t F 01 t oinjunsim bn un were iKc» collected 
to rn tht 1 ikt t in I district of FicurUioc u d lir lau like m ikKW 1900 
md |90, md from 1 he S »ir m< rA luduig* u ind Ki hlmgc ri m l 1 ^^ 

Isotopt thluiion m i«s sj>tc ttomeiiv <11 )MS) wiih iIm nu U mm/ umn 
w is ihi me the hI m( chou. c I Ik \n U\ lu nl f mw edim c which wru 
U v< h jved tor the iricrnutn m ily sis nl tsiomdu aim md u'dimeni 
implr in desuifwd m * fr 111 1 H>MS wo suikd t»u the n hitch 
dur f rnm iiion of th dlium U id md < ulnniirii it low uj jxrkghvrH 
In ompansim lo other ait .0 ihilhmn lcv< Is in mussels and bn mi 
Ifimi I onst m< r I *W (toast met t tuir»)wrn n nittk iblv I of < 
l Ik sc v dues howtver Jmtivf I during lh< monitor mg period It 
w is rue essay lo identify the sources of thallium fmlluhoii bv mi 
k mg furlhir seduneni ind wmr simples partuululv clo*< lo 
nduMnal 1 fliunit dis hirgr pomts (.rrmunv 

V5.n 89 

Perfnrmarut* «»t u navel silitai 1 - tube InliTfucr far th* AAV dt 
tretion of arsenk and selrnlum compounds In HFI 4 column 
duuU* 

(1 M MC1MP1 AISIR (M k clouald < impin of Mcf oh l rtivoun 
Ste Amir dr H< ftrvuc I* U ) I III and W 0 MARSHAH 
\n t ii\tnnt ( tunu\rn PXI4 6#>,NaJO imi 
An improved m(r rlau was dr signed tor thi on line atomic ibvorp 
tion speuromi tru (A AS* ik kc lion of n sum and t U mum u«m 
pounds 111 higli perform mu liquid t hromitogr ipliy (HFU < Holmim 
clu.Ur An dvu v c untamed wrthm ulhr r in u|Uiouu»r i jvoi u 01 garm 
nnihrlp phase au( 1 ornhusted in ihr fivdrogut/oivpu> itmovphrrr 
of ,1 b< urd pyrolysis i hamN'r i out *mrd within an c xpaided si i turn 
»l «hc lnw< r fX»rhon ol Itw fusedofn 1 I uUh drwu BokIui h w#*n 
t mnnrnd inlo munhotc (optic il lube by t Hr exp jading gave* low 
sub ng (hromatographit deiecuon limits were obtained for uverm 
o4> imoiu tr sot mini c atoms stlemum mmns and h h rmirn ammo 
as id. in aqueous oj mcfFurmhf rnofalr phase Arvrnn iruonv and 
arvrme tahom were uKxlrar Ud from aqurou volution or Iromfoh 
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muscle by phenol extraction ami quantified in tbc some 

chromatographic run Interface tube* wrre in continuous operation 
lor up to 9 month* wiib*mt on npprci ubtc Iwi of response (less than 
50 per tent ) Hie method wa» applied to the determination of arsenic 
species in a iree/e-dried dogfish must le standard reference sample 
(IX)RM 1) Results were u mi parable with those obtained by other 
chrwnatographn detectors Camdii 


95-1190 

D#termination of rhromlunifltl) and ehromiumfV I) in river 
water by electrothermal atomic absorption xpettrometry after 
sorption pmoncentratlon In a microwave field 

I KURRAKOVA (Vernadsky Institute of (»eochcmiury and 
Analytictil ( hemislry Moscow; 7 KUDINOVA A 
1ORMANOVSKY N KU/MIN G ISVSIN ami Y 
70! 07 OV 

Amilvu, W4 119, No 1 I 2477 24H0 

I "he muiowavc sorption precome titration ol chromium under dy 
namit conditions is described followed by determination ol chro 
mium m the dilate or in the solid phase of the smbcni by ITAAS 
Chromium s(H*c ics present m nvrt water were separated bv sorption 
on a polymern Detain sorbent containing t (minimaltonally flexible 
amtnrK arboxylu groups Mkrowave heating rnrrgy was used to 
promote the hoiption Ouanhtativr sorption oi hrormumilNj was 
at fneved at pH 7 and that of thrommnifV I) nr pH t Huis complete 
isolation of the ? spec les ot c hrotmtim was possible Optimal conch 
lions ol (low late »nd sorbent volume wen evaluated The detection 
limit tor both < hromiurn species was 10 np pet lure and method 
repuxiui ihililv was good Russia 


95 1191 

LKD-compiitlhlc copper! ID-selective optrodi* membrane 
hawed on UpophilDed riiuon 

I (HUM! tK» l mveiMtv Gra/j H PROMS I Ml RKOVIC 
f WfRNIK t KIIMANI and O S WOI I BUS 
f rt \fnins fourrm/ of \rui/ith aJ I htmt\fr\ 1004 350, No VO 
V* l Mi ' 

A cop|X nlli s|M c ilk h nsor mnnbr me w is dt xrlopcd lot the ohms 
menu nl ol coppen it) at pH 6 in drinking water and vs astewuter 1 he 
memhrani consisted ol a (>olveslrt support and an active laser 
composed n| hydrogel a hydiuxylu plastic im and /iruon lan 
mdnaloodyc inmplcxmg icagcnl) /mum was fully compatible 
with light emitting ditxlc <1 Id)) sources in both its complexed and 
umompiexed burn thus facilitating the use of plastic optical fibres 
anti an internal Is tclercmcd measuiemrnt scheme \ rncthixJ is 
presented lot ttrmuibih/mg ionic dyes such as /ancon in hydrogel 
membranes involving the use ol an ion pairing technique with 
tetuuxtyl ammonium bromide Hie membrane responded to cop 
peri ID ions in giving a colour change trom pink to blue A kmctic 
approach was used lor quantitation A linear calibration graph was 
obtained lot to I 100 umol |xrr lure I til ug pet kg to h ^ mg per 
kg) copper c om cut ration range An absorption maximum at f»20 nm 
corresponding to the emission hand of the orange l f D was repre 
sentame ot the complexes! loimof tlx dyt Nocomplexationol /mi 
os< uiied at the chosen pH ot 0 77ir membrane was stable for periods 
m excess ot b months when stored m dry and dark conditions 
Viistrbi 


95-1192 

Determination of gold at the ultra tract level to natural waters. 

R CIDU f Cagliari University, Italy) L FANFAN1, P SHAND, 

W M EDMUNDS. L VANT DACK. and R GUBELS 
Anal\tu a Cfumua Ac kt, 1994, 296, No 3. 295-304 
Several mclhods for the prcconamtration of dissolved gold in natural 
waters were evaluated for use with graphite furnace atomic absorp¬ 
tion spectrometry fGF A AS) or inductively coupled plasma mass 
spectrometry (ICP-MS) An amon exchange method (Bio-Rad AG 
! XH resin, 100 200 mesh in the chloride form) prior to GFAAS. and 
a solvent extraction method (methyl tsobuiyl ketone, MIBK) pnor 
to ICP-MS both proved to have similar recoveries, low detection 
limits (0 4 and 0 2 ng per litre respectively lor a 2 litre sample) and 
good reproducibility Particulate gold was determined by instrumen¬ 
tal neutron activation analysis (INAA) with detection limits between 
0 04 and 0 5 mg per litre depending on the volume ot tillered water 
Titus a complete evaluation of transported gold (dissolved and 
paritculale) was made The methods were applied to the determina¬ 
tion ot total gold in stream spring and adit water samples from 
Wales. Scotland and Sardinia The maximal dissolved gold concen¬ 
tration ^ ng per litre, and particulate gold formed less than 50 
per cent of the total amount of gold transported No significant 
variation was found in the dissolved gold content of 1 spring water 
sample monitored monthly over a one year period Europe 

95-1193 

Identification of diffuse and point sources of dissolved organic 
carbon (IKK ) in a small stream f Alb, Southwest Germany), 
using gel filtration chromatography with high-sensitivity 
IX M -detection 

S A HI BFR lUnivcrxiui Karlsruhe; A BAD/ and F H 

FKIMMt I 

/ rnrmm hntrnai of Anahtti ol ( hrmtsrn 1994, 350, No ''A) 

49b MM 

In ascertain to what extent hydrophilic organic rnattei (OM) changes 
along the course ot a stream gel filtration chromatographs and 
high sensitivity l \ and DCK detection were used to study a small 
stream in South west Germany during the wintri season In the 
i ale hmrnf area and upstream r>t 2 sewage plant effluents tbr organic 
load was low tbelow I mg IOC per litre) and dominated by humic 
substances (more than KO per cent) However downstream ot the 
sewage plants TCK increased up to s mg per litre while humic 
subsunecs decreased to ill per cent Downsta'am analyses showed 
that the humic traction was composed ol tuUa acid precursors with 
assixiated non humic material Thus the quality and quantity of 
organic constituents m the stream were dominated by the sewage 
inputs Ibis was relevant to the evaluation of these surface waters 
tor processing lor drinking water supplies Germans 

95-1194 

Performance studies of an IR fiber optic censor for chlorin¬ 
ated hydrocarbons in water 

R GOFU1 iVienna Technical l mvervity) R KRSKA S NFAL, 
and R KEU NhK 

b*t\er\m\ h)umul of Anahtu ot Chemistry 1994 350, No 7A) 

514 5|9 

17k performance of amntra red (IR) fiberoptical dev ice for chlorin¬ 
ated hvdriK arlx>rvs (CHC) in water ts discussed The sensor consisted 
of a mid infrared region (MIR) transparent polymer coated silver 
halide tibre coupled to a commercial Fourier iranstorm mlrared 
(FT1R) spectrometer 77us so called FEW5 (fibre evanescent wave 
spec troscopv ) device was tested w ith respect m temperature depend 
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erncc. wmulumeou* CHC deuscuon, wnwiivity and dynamic response 
behaviour The experimental result were modelled theoretically so 
better understand the diffusion process ami to calculate the diffusion 
coefficient of the polymer to CHC There was m> real trend observed 
with changes m temperature from 0 220 The dynamic response to 
increasing concemrstiona of CHC was rn the nvmute range whereas 
the regeneration ot the system with distilled watci took approxi 
male I v l 1 5 h Purging the system with air reduced the regeneration 
time by a factor of 5 10 The specific absorption hands of (. HO m 
the MIR enabled simultaneous detection of *1 different CHC tom 
pounds in water The sensor was tested with 10 environmentalU 
significant CHC and detection limits in the 1 SO mg per litre nmgc 
were achieved The sensing dev we w as validated w ith headspace gas 
chromatographs fHSGO and showed good agri'cmcnt with this 
established method Thus the FUR fibre optic sensor appeared to 
he a promising tixil for continuous monitoring of CMC m w atei 
Austria 

95 \ m 

I oildb assessment and on-line monitoring immunoassays 

B HfX"K (Technical l mversit> of Muncben at Weihenstephm 
Iremngi V GlbRSCH A DANKWARDT K KRAMLR md 
S PCIli \ 

/ m it onmt ntal 7tnu o/ngv umJ Wurer 1994 9, No 4 24* 

:n: 

IV use of immunoassays HA) vn rapid screening lot pesticide 
r< sidut % is rt \ lewed Pbc producticmot polyclonal (pAbi and mono 
donal antibodies unAb) and the advantages ol using the highly 

pciihc rnAb are explained ( ompehtive 1A could be used lor 
piantifn anon ol pesticides ami their ust tors tm/inrs is described 
i mss reiiimiy ind matrix t Meets could cause ermt and validation 
by othn methods was needed before a routine aualvsis was c vhib 
li bed \ practical guide specifies the method lor ihr determination 
d all i/rw* with pAb and mAh md for the prndui tmn of pAh for 
ib i/mc Ihcre ate 42 rclercmes (»ermun> 

95-1196 

V alidntmn of an automated pmolumn exchange svstem 

i PROSPF KI i coupled to liquid chromatographs with diode 
arras detection Application to the determination of pesticide* 
in natural waters 

S I A( OR 11 it ll) ( SIC Barselorwi and D BAR( I I O 
\r*(J\tu tj ( hirtm a At la 1994 296, No T 22* » U 
Vn iutonuttd on line solid phase extraction iSH i method using 
f 3 H piccolumns for the determination of various peslu ides and their 
polar transformation prcxlucls (IP) at 0 1 ug per litre levels in natural 
waters was v ilidatcd hv [Participation m Aquutbcck inter laboratory 
even isos where more conventional gis chrornaiographic determi 
nations were being used The automated prn olurnn exchange sys 
tern known as PROSPt K f was coupled to liquid chromatographs 
with diode anay detection (LA DAD) Relcvant parameters such as 
pH and type of pretolurnn (Cl 8 and PLRP sr were optimized fot 
several pesticides herbicides and TV and calibration giaphs were 
constructed nt low levels ol determination (hi i 5 ug per Ittrei Tor 
most ot the studied compound* iFwr overall re lati\< standard dev union 
RSD» between values obtained here ami the average values i>b 
tamed bv 14 I 5 other laboratories varied between 1 6 ind per 
cent Problematic organophmpbonis prvitudev were mrvinphos 
showed 2 peaks for us and trans isomcrsi parathion rr*eihvl and 
dia/inon which coeluted and malaihion which waspxirly quantified 
due to low l V absorption \ cnthion also g<»ve * 4 TV These prob 
term led to high sanations in the mean values from different labor a 


tone* It wtti possible to determine 11 pc&uctdc* m groundwater 
samples at levels varying from 0 02412 ug per htir it w*t thought 
that on-line SFT-IC DAD-MS tthermospw maws xpe«invmetry l 
would, m a!) probability give the be*t mulls tor orgmtphcnphtmis 
pesiH ides afheii at higher awl Dtcre art M\ nelcrtmes Spain 


V5-1197 

Improving determination of polvm'lk aromatic hydrocar¬ 
bons in sediment* the need, and the voJulion of the problem 
PAk-QlP. 

I l 1*RLR1KS Mrutitut vooi MihruriitagMukken Atmieidami ) 
f N MAASKAV1T J W WHil NFR A II ROTKHOI T 
and W PCOHNO 

H20 !994 27, No 24 70? 70^ (m Dutch htghsh summaiy 
p 7011 

Measures in The Net her lamb to improve the determination of PAH 
m merme laujstnnr and eUunnne sedimerits am dew-ohed l*te 
sious mtn laboratory Mudtrs iutd rrvralrd wide \aitauom in detei 
mmations on irplicate samples indicating the nml few tidier or both 
of an improved and a standardized tnelhixl A pro 

gr.urimr beiwren hitx»ra(onrs su|9porttd bv Ihr Ministry of 
Housing l^iyMca! Planning and the hhvmmmcnl the Institute of 
Inland Nkaier Management and Wastrwaicr Itfaimciil the NtUitr 
lands Standards Institute ihr Agricultural Dnnemtv of Wagenm 
grri and the free Drmrrvity ol Amstcidam s InHituie of 
l m irnmncninl Studies mimni to improve analytu al quality prrfwm 
.uxt thiough llx development ot 2 standard referrmi* matennh 
i ontaming high and low levels of PAH and in tre omrrtend a standard 
iruhlual mclhcxi <1 nglisli (raiuiation 19S pouixtsMrrhng valid fot 
1995) Netherlands 


95.I19K 

Xulomatrd deferminHtirm of pyrettinrid Inset ticides in xurfuce 
witter hv column liquid chromatographs with diode urrnv I V 
detection, using on-line mkeile-medii»te<l sample preparation 

1 R BROI WfRHreel mvetsit) Amsterdam) 1 A STRDYS 
I i VRHUS and! A f BRINKMAN 
frturuuy Journal ttf Aruihtual ( hrnnur\ 1994 150, No IN 
4K7 495 

lo avoid sorption problems enuiuntcied during tht storage and 
analysis of hydrophobic compounds sm h as pyrethrouJs a mrthrxt 
A4S devrloped whuh imleaved their Mikdnhty in water print m 
detection Ihus a liquid chmmatographu MX ) method using gradi 
em elution and diode array tDAD) TV deieumn wav used for the 
trace level determination of a senes of 7 pvrelhroid irst compounds 
follow inp then automatic on I me pm ometumtion on preudumm of 
(xtm.kxyl bonded situ a Hie automated prcxolurmi solid phase cn 
change system kruiwn as PROSPIKI was crmpled to If wdh 
DAD lfV detection Analyte Ixeakthrough on the pmnlumn arnl 
oilxorpiion lo inner walls and surfar rs was prevrntrxl b) adding a 
neutral surfactant Brt) T5 to the aqueous sample Detection limits 
wrrr at the sub ug per Irtrc level amj rcfsecuabihlv was excellent Tlx* 
procedure is desc itbed as robust and wa» applied to the analysis of 
surf air waters NetherlatwU 
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95-i m 

idenlifkalion and determination of polychlorinated phenols in 
the presence of chkvv organic peetkides in water by high-per¬ 
formance liquid chromatography. 

M A Kl JShNKO Omntulc of ijthrnir Medium of l ! kramc, 

Kiev) Y I DAVfDYUK and V F OFMCHF NKO 

Journal of Wat ft ( htmtttry and fa knotty v !W4 16, No I 17 

23 

Normal phase high performance liquid chrmiutographu separation 
of 17 chloruphenoU f( F> is reported Fhe influence of pha the 
number and arrangement of chlorine atoms and composition of the 
mobile phase on the separatum of CT is dtst uised Data are presented 
graphically and m tables Optimal conditions for ttie separatum of u 
numure ol ( I* in the presence ol chlorinated pesticides and their 
transformation produc u were determined A methixi for the analysis 
uf water samples is presented Ukraine 


95-1200 

Determination of iitmtim in water using tandem high-per¬ 
formance mimunoafflnlty chromatography nd re versed-phase 
liquid chromatography 

f) II f HOMAN (Nebraska University Uncolnj M 
Bf-C k Wf MFRMl Yf R and U S HA(*1 
AnahtuaH hrtmuty IW4 M, No 21 3H23 3829 
An automated high performance immunnathruty ihroinatogra 
phy/revmrd phase liquid chromatography < H PI AC /K PI ( ) system 
was developed lor the determination of the herbicide atra/me in 
watn samples Atra/me and telated compounds wen extracted onto 
tin irnmohihml antibody column followed by separation and dotex 
lion on the on lm< Rl‘ HIM ( lolurnn This icclmique used only 2N) 
ul namfilrs and required minimal sample prctreatrnrni Nnsignific ini 
interferences from related tria/mes other common pesocicks ot 
sample nuinu s wen obscrvrd Atiii/me and its major degradation 
products weir <k (rrinined in 20 mmntes with a ihroughpuf time of 
10 minuiLs per irqrs lion fhe atra/me calibration curse was linen 
over 2 nidi is or magnitude ind lud a lowei limit ol dcleclion of 0 I 
ug pci lure Results obtained by this method were in good agree mem 
with (host ohinincd by gis chromatogiaphy/rnass spectrometry 
<(»t/MS) m gas i hromutngruphy/nitrogen phosphorus detection 
((*(/NPDmu hvuquc s Ihcn air 3b relcrc necs t S.A 


9M2UI 

Adsorptive stripping voltammetry of lumkhromr In sen wider 
Ht the sfNtic mercun drop electrode 

Ci S( ARAN() (C onsigho Na/mnak dclle Kicerc he Pisa) and } 
MURU l I 

AtutUtii a ( hwnui At (a 1994 296, No 3 277 2H4 
The adsorptive stopping voltammetry tAdSV) of lumichromc C 7 H 
chmethy lallowine) Ihc principle pnxluct of riboflavin photolysis 
m seawater is icqwrrtcd and the piimmcim attesting the stripping 
curtcnt were examined Parameters such as preconeentration tunc 
and potential pH of solution and mass transport conditions aie 
discussed Sensitive measurements were achieved after controlled 
adsorption followed b\ square wave v oltainmctrs (SW V ) rhe stop 
pmg peak uineni was propottional to the bulk comcniration of 
lumichromc Ove mi thodologs was «vpltcd to raw sea water s irnples 
with a WIO seconds pres nrucmiution time at rnrnus 0 4V 1 he v aluc 
found was approximately 2UO pM lumichromc The method sensi 
tisu> was 0 U5 nA pei nM second the rcprtxicx tbilily was h per ceru 
it acomcntiaiion ot 3 6 nM and the detection limit w is 100 pM The 


results compared favourable with those obtained by solid-phase 
extraction followed by re versed-phaae liquid chromatography 
Italy 

95-1202 

Investigation of the natural pesticide rotenone in water using 
liquid-wild disk extraction, supercritical fluid ehitioa, and liq¬ 
uid chronuHography/partide beam mass spectrometry. 

J S HO (US hPA Cincinnati Ohio) and W L BUDDE 
AnaJ\tual Chrmtstn 199466, No 21 3716-7722 
An analytical method was developed to monitor the naturally occur 
ring fish toxtn. rotenone, used widely in the V S A as a pesticide on 
food crops omamental plants in pet treatments and to reduce 
undesirable fish populations The method development included 
sample storage studies liquid solid extraction fClB silica disks! 
elution from the disks with acetonitrile modified supercritical carbon 
dioxide and liquid chromaiography/particlc beam mass speuromc 
iry (HPLC/MSi Measured rotenone levels in lock water samples 
were in good agreement wnh concentrations estimated from the 
dosing conditions used in a senes of fish population and species 
diversity studies Upon release ol lock water into the lower Ohio 
river rotenone levels were reduced io below the analytical detection 
limits (4 ug per litre) U S.A 

95-1203 

A bloaway for determining si marine in water using aquatic 
flowering plants i( eratophyllum orvzftorum , Ranunculus 
trii hophytlus and 4 luma plantago-aquatua t 

/ Ol (Institute ot Applied Kologv Shenyang) T SUN and H 
/HAN(» 

Pfxtuidt \< irnt r 1094 42, No 3 17 3 1 7H 
A bmassav is dew nhed that uses ( eratophyllum orw torum Ranun 
i ulus tnthoph\llm md Mtxma pianutyo ayuaruu in mcisurr si 
marine concentrations of 0 02 mg per litre m water within 10minutes 
of treatment The hmassav was based on the effect of sirnu/inr on 
the jrnount of oxygen produced by photosyntheMs measured dircvtly 
using a C lark type oxygen elctirsxk Mean ircovcries of sima^inc 
trorn spiked liver wjicr measured by bioaxsavs using ( t>r\' , rforum 
were 9h to 100 pet tent compared to og to 1 (X) per cent with C IK 
column extraction and HPl C measurement The aquatic flowering 
pi Hits wrre not susceptible to population flvic tuations as were algae 
( hina 

95-1204 

Rapid Held screening test for determination of 2,4,6-trinitro¬ 
toluene in water and soil with immunofiltration 

( KlUCIIll iMunich Technisall mversiiy) and R NIFSSNF R 
frr M*nius Journal ot >\naUtu <d ( hrmntn 1994 350, No 7/9 
StH 44 3 

\n immunofiltriitmn as\,jy tor the determination of 24(vtnmtro 
toluene (TNI) in water and sod from sites around former ammuni 
lion pnxJuctum facilities w is used as a rapid field screening test 
The test was based on a simplified en/yme linked im mu no sorbent 
assay {l l ISA) performed in i pre packed portable device The test 
employed the wick like properties of a cotton pud to suck the 
reagems ihrmigh ihc rncmhr me The performance ot Ihe test was 
issased in spiked waier/methanohc sot! extracts (dilution I to 10) 
and natural wafer samples A quantitative c oltxir response to cotKen 
traoons of T*NT in the range 1 30 ug per lure in water and 40 1000 
ug per kg m sod was demonstrated Ihc relative standard deviations 
were 11 9 per cent ind 14 I per cent respectively for w net and soils 
High correlations were observed between immunofiltratton OJS A 
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and gas chromatography results The a&m time of approximately 6 
minutes per sample could be reduced to 4 minutes for on sic e testing 
if antibody coating and blocking was set up in the laboratory The 
variability of the immunofiltmtion assay wav somewhat larger than 
for EUS A This was thought to be due to the efficiency and uniform 
ny of antibody coating and the van able flow rate of the reagents 
through the test device Germany 

95-1205 

A sequential gel filtration chromatographic method to esti¬ 
mate the molecular weight distribution of humic substances. 

S TAO (Peking Umvereitv Beijing) 

Environmental Technolog\ 1994 15, No 11 1081 1088 
A sequential gel filtration chromatographic system using Scphadev 
G 25 and G 100 gel columns in senes coupled with l ’V detector that 
could measure almost the entire molecular weight distribution ol 
humic substances was calibrated with 9 standard proteins i molecular 
weight 471 540 000 Da) for both molecular weight and resolution 
A discrete fitting approach that accounted lor the hand spreading 
elfcet was used to relate the gel filtration chromatogram to live 
molecular weight distribution ol the samples Application ot the 
proposed tec hmque lo samples from the Amur river yielded average 
molecular weights ol 1600 and MOO tor dissolved stream and 
sediment hurnic substances respectively and the molecular weight 
distributions were separated into humic mid and fulvu mid trm 
•ions l imitations of the technique arc considered ('hin» 

95-1206 

Pvrolysis-GC-FTIR for structural elucidation of aquatic hu* 
ink nibiUiKrf 

R KIJCKL K (Instmil lur Spektimherme und Angewandte 
Spcklroskopie (IS AS) Dortmund) W Mill P BURBA and A 

\ da sirs 

Errirmus Journal of Anal\U< ol ( hrmtsin i 994 350, No 7 A) 

*»2H Si: 

Ihe application of coupled pyrolysis gas chromatography Fourier 
transform infrared spectrostopy (P> G< IT IK) to die slnutural 
c Iik idaiion of *quatu hunm suhst incts (HSi isdt verified The HS 
studied gave similar pyrolysis products hut in varying proportions 
1 hr pyrolysis products such as methanol acetone alkybrn/encs 
lytHipcnianc aliphatic acids aromatic mids atrfanudr pyrrole and 
phenols wen separated by (»C and identified by their fTIR spec Ua 
using a digital library for automatic comparison (l S I PA and (SAS 
Infrared databases) Some of the compounds were related to lignin 
fragments whuh formed a large pan ot the humic subsumecs mvrs 
ligated Other producls suggested the involvement of tetrapyrroks 
fatty acids furanoscs and ammo i ompounds in the structure of humic 
macro molecules Germany 

95-1207 

Determination of thorium-234/uninlum-2 38 disequilibrium in 
freshwater systems 

H W MORRIS (Manchester l ni vcrsil\ i I R HVtNS l 

NOLAN and J HILTON 

Anafvrr 1994 119, No II 2403 2406 

Techniques normally applied to thorium 234/uranjum 238 disequili 
bnum measurements in marine systems have proved inappropriate 
in freshwater s> stems due to the much lower uranium concentrations 
m fresh waters Thus an alternative approach based on a combma 
non of Cerenkov and liquid scintillation counting and alpha spec 
frometry was used to improve the sensitivity of the technique for 
freshwater measurements An outline of the radiochemical fractional 


lion scheme u presented which allowed the processing of the huge 
volume sample* needed and permitted much longer oooni tunes tot 
the thorium 2U true turn Cerenkov aninting of flic high energy 
hrta emission* of both thorium 2M and the thorium 228 grand 
daughters was combined with lh|uwJ Humiliation counting iafyha 
and beta) and alpha sjaximmrin The method was very complex 
requiring sever’d separations and measurements and a non straight 
forward calculation of results ILL. 

95-1208 

Determination of hydrogen peroxide In seawater by <W4AM - 
lion analyst* with chonlMtimriMt detection 

0 PRICY (Plymouth University) V J WORSWHD R ) AU71 
andC MANTOURA 

Anahtuu Cfamica Ai ui 1994 298, No I 121 128 
A rapid flow infection procedure with chemttimtifiettfttvf detec lion 
is reported for the determination of hydrogen pemxtdr m veawtter 
the procedure was based cm the hydrogen peroxide induced omda 
lion ot ?ui alkaline solution of tiimmnl in ibe presence of a i obttltiII) 
uitalysi The reaction was optimal at pH 10 11 When thr cornpo 
nents weic mixed blue light (lambda mn% of 440 nm) wav emitted 
w uh a maximalchemilummcsceme intensilv teas tied 2 seconds after 
mixing A pofiable automated version ot the monitor was used on 
shipboard malt in the western Mediterranean A Ivpu al depth ptofde 
h*r hydrogen peroxide is presented Hie sample timnighpui was 170 
per h with small sample volumes (MX) h and low dr in tum limits 
(10 nM in Milli Q water and 5 nM in leawaier) I k 

95*1209 

An advanlagemui reagent Tor the removal of elemental *ul 
phur fnrni environmental samples 

J T AND! R5SON (Wrufahschr Wilhelms UmvmiMl 
Munster ) arid l HOI Win 

hre\rtuu\ Journal of AnalUu ul t hrrniun 1994 350, No 7/9 
474 4K0 

Htc conditions for umipkte irmoval of tlrmental sulphai fioin 
cnvironmenial samples (such as vrdimrnis ami vrwige sludges) 
using polymer bound triphenvlphosphme (IVPj as irrnoval reaper f 
werr investigated IPP wascompaied with sever jI uodinunaDk ul 
luu/ing agents including heavy mentis silvei on vihui gr I arid 
inrabuiyhimmomum sulphite lor all re igcnu ultravoimation was 
much preferable to stirring or shaking tin n action solution 11m 
adv images of 1 PP im hided quantitative reaction w uh sulphur few 
side reaction* with oilier sulphur containing analytes ( cm of han 
dhng and non ha/aoIons products ITP could iKo lie regenerated 
and reused It needed i f mly long rt m lion lime rappioxmi tit )y 2 h» 
and extensive hau h purification prime use hut Ihcsr dr iwti kKs were 
i Kit weighed bv the negligible sidi reictioin C*ermany 

95 1210 

V tlliratinn nf vungtint for (tamrincatimi of lake surface area 

R K i MOHLI R (l/Kkhred P/igmeenng A Sciences f ompany 
Houston Tex ISA) 

UnK ano Iniernctiumul 1994 9, No 1 59 62 
live difference m 2 photographs of ( had lake taken during a spate 
diuttle mission in 1988 illustrated the effect of sunghnt on thr 
images Its saturating effects revraled water bet ween the dune islands 
which could not be discerned in its absence Hie pfiotograph* wnr 
digitized and t Jassifiedby arrctximaHikehhoodilasxtfic alum c arned 
f>uf bv an image analyst TV artov of waiei claxtufird with and 
wtthmit sungfint were 2843 and 1737 km2 retifieuively Hie study 
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would be ex tended to other lacuAinrte environments of different 
types Africa 

n*m i 

Potentials of photolytk rhodanslne WT an a large-soik water 
tracer aacari in a long-term experiment in the Looedrecbt 
lakes, 

J M SUIJEFN (Ministry of Transport Public Works and Water 

Management, I he Hague), and J J BUYSE 

Jjmnoloj(\ and <h eafu>f(raphv, I994 3V, No 6, 141 I 142$ 

A survey ol rhodamme WT dye dispersed in the Loosdrethl lakes 
was c arrted out over a period of IV months The low concentrations 
ol dye in lake water were determined by solid phase extraction and 
liquid chromatography with an on line fluoromcter detector The 
detection limn was of the* order of 20 ng per m3 The determination 
of the photolysis cunxtum indicated tomparable results from day light 
and constant artificial light exposure with an absence ol photosen 
siti/ets m tiie lake walci Results from a numeric al model developed 
to examine the dilution of a phololytic tracer indicated good agree 
merit between observed and calculated results Khodanune WT was 
suited for long law water tracing provided that phololytic effects 
were taken into uuount flicrr are 11 icltrent.es Netherlands 

95-1212 

Solute dilution at the Horden and Cape Cod groundwater 
tracer lart*. 

i THIhKkIN (Startloid University ( alii USA) and V K 
KHAN1DIS 

Water Reu>un e x Rexam h 1994 30, No 11 2881 2890 
The rate of dilution of a conservative non reactive tracer in 2 nutu 
lal gradient groundwater tracer tests at Borden Ont Canada and 
Cape ( od, Mass U S A was analysed Two measures were used 
to qmmlitv dilution the dilution index arid the reactor ratio The 
dilution Hides was a measure ol the formation volume iki upied b> 
lire soluic plane while the reactor ratio was a shape I actor which 
meusuinJ the stretching and deformation of the plume Results toi 
the 2 plumes were similar After an initial period the dilution index 
increased linearly with time but the icactoi radio was relatively 
constant during the period of the experiments The tracer used was 
sodium bromide North America 


WATER TREATMENT 

See Mho Abstracts 95-1148, 95-1150, 95-1160, 95*1247, 95 1468 
95-1213 

IMF and ozone eliminate qualllv woes, meet new regs. 

I USK 

Water hrigmernn# X Management 1994 141, No 10 27 29 
The upgrading ami expansion work undertaken at the MiIIwikhJ 
treatment works and pumping station in New Castle, N Y . is dc 
scribed The project involved the rclmirig of old ami deteriorated 
water mams construction of a new pumping station and construction 
of a new water treatment facility The treatment process incorporated 
live nocculamm/dissolvcd air notation (DAD How twins. with 
ozone used m the primary disinfectant Centrifugal pumps generated 
the air saturated watrr needed for the notation process Ozone was 
generated on site and applied after c lanfiiation but before filtration 
The works had operated successfully since completion in 1992 
ILS.A. 


95-1214 

Slate-of-the-art process control systems at waterworks. 

P SCHERER (Gelsenwa.vscr AG. GeBenkirchco), and B 
HORSGEN 

Wairr Supply. 1994, 12, No 3/4, 263 275 

The introduction of modem process control technology into old 
waterworks is discussed Compared with complete replacement of 
old but often efficient reliable pumping and electrical plank the 
renewal of control equipment was often cost effective even when 
non standard solutions were required Costs depended on works size 
the nature of the process equipment and the status ot the existing 
control system Wherr previous monitoring was entirely manual 
then the retrofitting of modem s> stems was particularly costly going 
above the 10 20 per cent of total expenditure common at new 
waterworks Two examples are given m one case where 6 ccntnfu 
gal pumps were coupled rigidly to turbines, the complicated arrange 
ment was retained for 4 pumps in the other example die control 
room was retained while new equipment was installed without 
interrupting the process Germany 

95-1215 

Novel economic methods fnr disinfection and desalination of 
water 

M MORH <t niversnr ( bnkh Anla Du>p (1 ( AD) Dakar 
Vunnj M RUMFAl A A1J M PtlNTJh A DIF 3 1 and ( 

MAR DIOR 

Jnburu i/e l l an 1994 47, No ^71 31 38 (in I rrnch F nglish 
summary l 

Hie* technologies developed by the industrialized nations for dism 
fection and desalination ot water and wastewatn arc usually much 
loo expensive lor use in developing countries and iherr is a need for 
simple low cost alternative solutions to the problem of treating irul 
icc yc ling of scarce supplies of water Some possible methods s apa 
hie ol application in poorer countries are discussed such as a 
combination of micrc‘filtration and electrolysis lagoomng of treated 
diluents in ihc picsc-iitc ol aquatic plants [ macrophytes) selective 
clrurndiafvsis and reverse osmosis at high or low pressure Where 
desalination of small amounts of sea walci or brackish water is called 
lor the use ol solar energv as a source of power olfeis economic 1 ' 
over the use of lossil fuels As a general rule onls those plant> wtd 
acapac ity of H> 12 nil jK’i d c mild be economically powered bv solar 
energy A typical example ol the use ol lagoomng to treat domestic 
wastrwaters in a senes ol ponds supporting the growth of water 
lettuce {/’i sfut uraih>u i) illustrated the final effluent after a rcten 
lion time ol approximately one week was dcai and could lx* used to 
irrigate banana plantations while the plant tissue could be used as a 
mulch oi lor the production ol compost (English translation Ilk) 
pounds sterling valid for I99M Senegal 

95-1216 

Rehabilitation for reduction of applied chemicals and removal 
of trace contaminant*. 

H BERNHARDT iWahnb.whtalspeircnverband Sicgburg) 

Water Supply 1994 12, No 3/4 1611 86 

Requirements for the production of safe drinking water are reviewed 
Drinking water quality requirements are considered whose strictness 
appeared to dictate novel and advanced water treatment methods to 
reach the lower concentration ot some organic and inorganic com 
pounds specified eliminate viruses ami other parasites minimize the 
use ol chemicals prevent harmful bv^products and avoid the produc 
turn of treatment sludge Membrane filtration, adsorption on to 
alumina recycling of Oocculnnt by the use of magnetic microparti 
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ctes, ultrasound for deactivating and flocculating mimvorgaroum, 
and advanced oxidation processes involving UV, hydrogen peroxide 
and ozone me discussed Although such processes were likely to be 
needed, it was essential that raw waters were protected bv a compre 
hens ive pollution control policy There arc 88 references 
Germany 

95-1217 

Aeration of non-flowing water bodies: an important initiative 
towards improving the environment. 

P VLASE (Societe PEMET 

[•mu, Industrie Nmsames, 1994 No 175 *4 "P un Pirnch Eng 

hsh summary) 

The processes involved in the transfer of oxygen *cn»>s the air'waicr 
interface are discussed and the factors which govern the performance 
of aeration equipment in practice are also reviewed as a prelude to a 
description of a new type of surface aerator, the Sypair Thu is dm eu 
by a submerged electric motor attached to a star shaped float, with 
an impeller at the centre of the float which in level with the surface 
of the water Due to the rotation of the impeller water n drawn 
upwards into the eye of the impeller from which it i& thrown further 
upwards into the atmosphere in a wide angle inverted cone Ihr 
action ol physical forces atomizes the curtain of watei the droplets 
are aerated and then fall back onto the surface m a urc Jc where thev 
arc mixed with the remaining water bod\ The unit can he installed 
m a tank or pond with a minima! depth of 0 5 to I 5 to (depending 
on the size of the unit) and must be anchored in position with tables 
pissed through special collars around the float The methods of 
determining the performance of the umi arc described a specific 
oxygen >icld of I 8 2 (l kg oxygen per kWh can he achieved 
tf nghsh translation 105 pounds sterling valid for I99S) France 

95-1218 

Direct comparison of countercurrent and cascade cross flow 
air stripping under field conditions. 

S VERMA (Louisiana Stale l mvcrsitv Baton Rouge) K 1 
\ ALSARAJ D M WfTZEL and L) V HARRISON 
M airr fte\rart h 1994 28, No 11 ?2M 22M 
(iroundwater contaminated bv volatile chlorinated hvdrocaiboro 
was pumped at the same rate to cross flow <CF AS) and counter* ur 
irnt air strippers (C('AS) receiving air from identical blowers The 
c olumns of 0 } m diameter and around 1 5 m high were pac ked w uh 
polypropylene rings except that fin (FAS column packing was 
< ontined by stainless steel screens so that the cross sectional area was 
not completely filled and air flowed across the packing directed bv 
baffles Column pressure drop and 1 2 dichloroctharie stripping el 
fluency were measured as a func non of air-to water ratio using both 
equal water loading rates and equal water flow rates Pressure drop 
in the ('FAS unit was more than one order of magnitude lowci than 
in the CCAS unit This permitted air flows 4 5 times greater in the 
former than in the latter and consequently higher efficiencies Long 
term tests showed that the CFAS column was less prone to fouling 
l-VA, 

95-1219 

Magnetic microparticles In water treatment. 

L O KOLARJK fCSTRO, Clayton, Vil i N J ANDERSON B 
A BOLTO.C T CHIN, and A i PRIESTLEY 
Water Supply. 1994. 12* No 3/4 253-2*2 

The Mark 2 version of the SJROFLOC process is described In the 
commercialized Mk 1 process, coloured waters of medium to low 
turbidities were treated with magnetite at pH 5 5-b 0, separated 


rapidly by a magnetic field then regenerated with alkali and 
poly electrolyte The magnetite was recycled and the wash water was 
a waste product The modified proccvi which wav lying examined 
in « pilot plant treated more polluted watei in ionium, unci with 
aluminium sulphate The mixture n* magnetite impurities and pet 
cipitated alum salts w u acidified and the magnetite separated The 
re divsolved a'urmnium sain with impurities were dotted with 
poly electrolyte settled and the alum revyi led with adJunvmd coagti 
hint Fbc latter was needed because some fulvn acid salts were being 
canned forward combined with the aluminium Attempts to remove 
them bad so lai proved umlv or vomphiatcd ThiN would tie the 
sublet* cil fuiihei research Australia 

95-1220 

Coagulation control and optimization part one 

( 1 INI) (General Chemical Corporation Syracuse. N ^ \ 

PMu WoHb t*m 125, Noll ^6^ 

rhe ust of umgulaxiun in potable w aiei treatment isovciviewed The 
coagulation process is described togethci with its control and opti 
miration within overall fauliiv optimization and improvement ('n 
trna influencing coagulant selection demand and dosage ate 
discussed The most vimmmn i oagulams were aluminium i he mauls 
and iron sail* with synthetic orgarm polyeleciiolvtes and natural 
stau h or gum based nuteiiaK olien used as * oagulatum aids t o 
agulauon opnmi/ation programmes and non mechanic al facildv 
controls such as fluoridation or tieatm* m ihemicals are described 
Ihc problems of hydrolysis jnd fhcir solutions air discussed (see 
ilso following abstrai 11 I'.S.A 

95-1221 

Coagulation unitn4 find optimization purl two 

( I INI) (C»eiieral t 'hemical ( otporaiion Svouuvc N \ ) 

TMti Wruii |994 125, No 12 12 U 

Good coagulant control m water trraimcnl required low cost nuih 
ods whuh ituluded routine laboratory tests and micipreiation of 
operational data combined with sophisticated instrument uinn The 
properties and applications of the pirn* ipal t oagularns used in poia 
blc water treatment (aluminum! sulphate pot)aluminium hydros > 
tblonde feme chloride and fnru sulphate) art discussed fbr 
control and optimization of coagulation is dcscrilnxl Ibis included 
/eta potential measure merit devices streaming mrirnt dt tutors 
pilot filters arul coagulant residual momtors (set also puceding 
abstr util .S.A 

95-1222 

Slow sand Alters covered by genie stiles 

H I' Ki L IN (Zurich Water Supplv ) and ( HI Rt.! R 
Muter Suppl\ 1994 12, No V4 271 2 Hi 

Open slow sand Idler' used m Zurich as infiltration basins for the 
artificial rrchargr of groundwater were l ovrrrd by a commercial 
polyethylene or polypropylene non woven synthetic fabric with If) 
< m of granular at Its died carbon or stone c hips beneath it Its purpov 
was to inhibu algal and plani growth m dw* sand form a harrier 
against coarse impurities and prevent fine sand firing blown aw as 
Among the required properties were n pore si/e of around 0 1 mm 
resistance to drgradatom bv I V light transmission below 20 per 
cent layer thickness of 1 1mm high resistance to damage and low 
price The membrane required renewal every ^ 4 years with skim 
ming and washing of the top 10 c m of sand even 10 12 yrars This 
compared with skimming the lop 5 cm every 1 5 2 0 years am) 
re manding after 10 11 years in the absence ol gcmnttilc Fre oxida 
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lion with 0 * mg each of chlorine and chlorine dioxide per lure 
prevented excessive algal growth Switzerland 

95-1223 

Reteawe of arsenic from model wastewater treatment solids: a 
mechanJxm baaed on surface ligand exchange. 

( R RAIGb (Me Master University Hamilton, Ont j W J 
SNODGRASS, R V NICHOLSON ami J M SHARhK 
Water Pollution Re wan h Journal of ( anada 1994 29, No 4 
W MO 

Thr mechanisms i ontrnllmg the rrlease ol arsenic from model water 
treatment solids under oxu conditions were investigated Model 
solids were synthesized in (he form ol non crystalline feme hydros 
idc/oncnK copreopilatev The loss of arsenic was determined using 
neutron activation analysis Arsenic was slowly released fmmcoprr 
updates wnh terrihydratc lor several hundred hours accompanied 
hy crystallite growlh As I he level ol arsenic in ihc system increased 
Irom 0 to I per cent terrihydratc transformed successively into 
gocthlte, gocthite plus eta haematite, cun haematite alone and finally 
remained amorphous Hie crystalline solids did not contain .usentc 
in the form of solid solutions The specific surface area was a him non 
of the mi vcflic content of the tuprei ipiuilc* With increasing arsenic 
content the spec ilk surface im teased up to a maximum I he rate of 
Joss ol iirsenu from topnupdate' wa*. described hy i surface 
exchange model loi unstirred solids under uxie conditions Ike 
activation ruetgy lor the surface exchange reaction w is 40 kg pet 
mol I here ire M refers ri< t s C anada 

95-1224 

Hit grow faster hug. 

I I l)WARDS 

Water lUilletm 1904 654, K 9 

Anglian Water and Rural Rosewater have developed a biological 
iron removal system tot water that it wn\ expected to compete with 
both ionvrntion.il and nthei biological iron removal process? Dm* 
I axt Huston water trealmeni works was cxpcnrniing difficulties m 
meeting t V maximal admissible iron concentrations m drmkmv 
Wiiter and had installed a pilot plant in which the water was pumped 
diicc.il> from the boreholes into the u actor where n passed through 
<hc media bed aiul the micro organisms \n was minted into the 
icactor c olumn ten onirot the oxvgen k vc I unJ the water then passed 
through a balance tank to the aeration lower wbrie the normal 
treatment system continued An ndv mtage of the system is that the 
manganese content is also reduced Within 1 days ol the plant being 
commissioned the non concentrations were cut by a 12 fold I ictoi 
so that tlx*v approat hed the i ( guideline limit ol 0 05 mg pc'r hire 
UK 

95*1225 

Activated carbon based biological fluidized beds for contami¬ 
nated water ami waxtewatrr treatment: a state-of-the-art re¬ 
view 

R M MHTDN <R M Sutton A Associates iteibel t onn ) and 
R N MISHKA 

Water Wme A 1994 29, No KVM 109 IP 

The state ol the art ol biological fluidized beds based on granular 
activated carbon used to Ural contaminated aqueous streams is 
reviewed The historic ai development ol the technology process and 
c oftiponcnt design ami eommert tal applications are considered Hie 
basis ol the technology *s the abihtv of fluidized bed systems to 
intensify biological reaction tales through the accumulation of high 
concentrations of active biomass Present interest m the use of 


granular activated carbon m (he fluidizing medium is discussed, and 
details of commercial applications of thin system, many treating 
petroleum hydrocarbons or chemical wastewater*, are given There 
are 40 references 15.A. 


95-1226 

Advances In biofllm aerobic reactors ensuring effective 
biofllm activity control. 

V I A/AROVA (I vonnatse des f*^ux Dumcx, Lc Pecqh and J 
MANLM 

Water V tern e A let hnoloi^\ 1994, 29, No KVI I 119 127 
Ike development of advanced biological treatment sy stems designed 
to overcome the hmiunons of conventional systems is reviewed 
with particular attention to new types of biofllm reactors with granu 
lar media Performance reactor configurations, scale-up consilient 
non*, rnergy consumption and field of application are examined 
Advantages and disadvantages of advanced aerobic btofilm proc¬ 
esses are considered with particular attention to factors and tech¬ 
niques designed to ensure effective control of hiofilm thickness and 
mass transfer Three phase biomictors offer the best prospect of 
cl tec live biofllm control There are S5 references France 


95-1227 

Results unci experience with the NF.BIO tube reactor prot ests 
in the water treatment plant ( iwwig near Dresden. 

I liOi HU R (DVGW F orsi hungssiclle Karlsruhe Dresdenf I 
HAI Dl NVk A\(i and Ci St HWABi 
Water V icm * X hihnoto^ 1994 29, No 10/11 497 M)S 
An application of ihe NLHIO downwaid flow fluidized bed tube 
reactor to water treatment at the Uoswig works near Dresden is 
reviewed A pilot stale unit with a capacity ol 650 m t per J began 
operation in |9h9 Succcsslul denitrification pcrloinuince led It' the 
commissioning ot 2 demonstration units with a water throughput of 
bl 000 nit jx-r d m 1997 Post treatment consisted ol aeration 
multi laser and activated carbon f dilation pll adjustment and two 
stage disinfc etion w uh t h lor me \ ollnw mg i ontirmatnm ol hiologi 
cal nitrate elimination wattr w is first led into the public supply 
svsnm m November 1992 Work was continuing to optimize the 
technology Germany 


95-1225 

Flu id bred bed reactor operation for groundwater denitrifica¬ 
tion 

M (iRH*N i fechmon Israel Institute for Technology Haifa) M 
SHNIT7TR S fARRF B B(XTDAN O SHM I F and C J 
SORDLN 

Brifrr kimr A h'thnoio$\ 1994 29, No 10/11 509 Sl S 
\ laboratory scale fluidized bed reactor using sand particles as the 
biomass earner was used to remove nitrate from groundwater De 
mtrilKudon was achieved at vers high nitrate loading rates (between 
'TO and UlU kg nitrate per mid) and with correspondingly short 
letrniior times (j 5 to 5 minutes) The effects of the nitrate loading 
rate on nitrate and nitrite removal reactor biomass profiles and 
biotdm characteristics were studied The results suggested thai this 
type ol reactor could thieve successful denitrification at retention 
times lower than ^ minutes and nitrate loading rates higher than 7 0 
kg nitrate per m t d though careful control of hiofUm thickness was 
necessary Israel 
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* 5-1229 

Numerical utodeittug of a bwfilm-ekclrak reactor used for 
enhanced denitrification. 

J R V FLORA (Cincinnati University. Ohio) M f SUIDAN S 
ISLAM, P BISWAS, and Y SAKAKIBARA 
Hd/er S< urnce A Techn&te^, iW, 29, No UVI1 517-524 
A biofilm-riextrode reactor wax used to enhance biological denim 
fkation Nitrate removal efficiency greater than 98 per cent were 
achieved fcarltcr researchers had shown that nitrate removal could 
be improved by subjecting immobilized enzymes and biofthm to an 
rieetm* current A laboratory - scale reactor was con United to ev alu 
ate the enhancement and control of denitrification in a continuous 
How system A biofilm model taking account of the effects nl 
hydrogen inhibition kinetic 1 , gas production wtihm the biofilm and 
the presence of a phosphate butler was developed The model was 
toupksd to a model ot a completely stirred tank reactor Close 
Agreement with experimental results was achieved at currents in the 
range 0-20 mA tLS.A. 


95-123(1 

Sew possibilities of adsorption filtration in water conditioning 
technology and wastewater deep purification. 

\ \ GONCHARl'K (A V Dumanskn institute of Colloid 
i hemistry and the Chemistry of Water Kiev) S A 
M lMf NKO A M KfX.ANOVSKlI.and M N 
f IVfOSIIf NKO 

i urruil of Uufrrf hrrtu\tr\ unJ la h/io/oo MW4 lb, No 2 12 
Mi 

(he pcuenh.il for treating potable water supplies in the I kramc bv 
irbon adsorption ts discussed Costs ot regeneration sorption cu 
pacify ti d bed life and regeneration teibnolopv are discussed 
Sorption properties of a new i afbon Akant Meso arc compared with 
ihose of other carbons Application nl carbon adsorption to the 
r due lion ol permanganate oxidizability of Dr&ni mei watei and of 
Mir COD of hiulngitallv treated wastewater* ami effluents arc re 
(Toned Ukraine 


95-1231 

I he prediction and optimization ot pesticide removal by GA( - 
filtration. 

R MOPMAN fKiwn n v Research and ( onsultancv 
Wuwcgtm) M A MLI RKKRK W G Sll CiLKS and J ( 
KRl*n HOF 

HaifrSufvh 1994 12, NoV4 l* 1 207 

Ihr performance of a gmnular activated carbon KiAC) volumn for 
pesticide removal was predicted by laboratory isotherm and mini 
column tests Adsorption isotherm tests with pure solutions yielded 
comparative data which over predicted C»A( lifetimes Actual ca 
panties were much lower because of adsorption kinetics and com 
petition from natural organic matter (NOM l In 2 week miru-cohimri 
tests column diameters andGAC particles were scaled down au ord 
mg to accepted formulae to predict the performance of actual advor 
bers 'This method could also compare different adsorbents 
pesticides, pre-treatment and the effectiveness of reactivation NOM 
removal before GAC filtration. by washing GAC with sodium hy¬ 
droxide solution. and multi stage adsorption improved pesticide 
removal Netherlands 


*5-1232 
For peat’s sake 

L STF.DMAN 

Rofr/ 3 hwmmmrni Mmugrmem , 1994. No 21 V 
Fhe upgrading of Grampian Regional Cotinol s Invcnanmc wain 
treatment works, serving Aberdeen to the standards lot colour 
required by the FT thinking \fc oter Dues me ami bv popular demand 
from an immigrant population unaccustomed to the colour ol peaty 
whaler is described Raw water a tunes form the Dee over ruh in 
organic* Imm the peats moon stmt forest leal hirer Alternative 
processes to remove the organic s one bawd on coagoUiiou with 
magnetite the other ono/nnauon wetr evaluated on uie Grommon 
was preferred and wifi he introduced via air generated ozone in 
jectrd mlo over ami under baffled contact tanks between (lie taw 
water storage reservoirs and the existing battery ol 17 slow swvd 
niters Disinfection will continue to be by vhtonne a lowci rime than 
hitherto probably being required n s the ozone will have drslroved 
most of the organic s and pH correction will lounmic to tvr by hroc 
Hie precautions taken in prevail damage in equipment and to the 
health of the suit bv exu * 00/0111 are detailed l .k> 


95-1233 

Combination of ozone and notation to remove algae 

V iComp.ienir Grnrulr d< 1 au« Matson* I iffitit 

Inmn M M tiODRRlGOI 1 NOGPMKA D V* II SON and 
J I I VOS 

HaJtr \uppls 1994 12, No 94 209 220 

I7h removal of ilgae from law wafers was mvi sttgafed m ? pilot 
plants NS .iter initud’v flowed .outiio < urrrnt h< ozone bubbles nl 
varvmg st/c and then sained Ihc fmri hubbies forward mto a 
flotation chambrt where algal floes rust to the surface aided bv a 
fiotiulaiinp agent I illrabon in an antbiauteNahd bltri completed 
1 he removal ol algae The pilot plant* and 1 full scale plants m hit ved 
bO 90 per cent return d id algae bv o/nfioUImn F’ri Inf inam c dr 
pended on the type ol algae tbnr number and nw warn qualify 
Uu* treatment decolorized the water reduced laslr and odour d» 
creased c logging and so gave longer liltei runs Europe 


95-I2V4 

Inactivation of mimHirgunkrm by ultrasound 

J ( l AST N iNkahnbaihiaKpeuenvriband Strgl*uipi and R 
SOROriA 

W/Jrer \npplX 1994 12, No N/4 24 t 2M 

1he maUivahoi of micro organtsno bv nltr tsouud was studied m 
laNiratorv and pilot rear too Tin founrr examined fbt survival ol 
Artrmui u/ftnst and ( o fo/n rumphu\ m a cubic sound lank of vide 
4b cm Inactivation rales ot per tent were in hirvrd within Xi 
seconds ai anenergrtnalK optimal sound intensify of If H Vk (km cm2 
(wcu i frequency range of 20 40 kHz Higher frequencies rrquutd 
greater intensiiies The iruK Ovation wlm hirquiredmi(h<*nmAhl)Ui 
was improved bv increasing gas content, was caused bv mec harm a) 
forces m the ultrasonic laviiation Hie pilot rcoclor gase 95 per cent 
mactivation ai a flow of H000 hires pt*r h at a specific output ol 12 
W per litre An irulusmaJ design would prr>b»blv have pir/orlcum 
tiansducm yielding (00 k(V its optimal gmmetry had not been 
deterTnined 1 ikely trratmem * osts wrre 0 02h DM per m3 
(iermaoj 
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95-1235 

Oxidation proctMtr reaction-rate modelling. 

J HOIGNL H AWAC DubemJorf) 

Water Supply I‘>94 12, No 3/4 187 195 

The prediction of non mitrobiokigicitl chemical oxidation processes 
by kinetic data and modelling is exp Joined and illustrated by a 
detailed tortsidcraiiim ot ihc me of bromine formation during ozona¬ 
tion of waters containing die bromide ion General conclusion* from 
this exercise indicated that oxidative transformation rates could be 
predicted tmm appropriate reaction rate constant* and treatment 
plant iharm ten*tic a Separation and formulation of the princ ipal 
chemical rent Horn reaction rate data kinetic formulation* for the 
reactions of collective parameters reaction rate constant* for ozone 
and hydroxyl radical* were required together wtth parameter* for the 
reactor and concentration time value* The quality of the water had 
to he characterized and sub model* tested in die laboratory The 
method could also \k applied in principle to oxidation by chlorine 
dioxide and c h lor me Switzerland 

95-1236 

Softening proems comparisons degree of softening and type* 
of Ion* removed 

H M S( MM IDf k fSchneider Enterprise* Burlington Wis ) 
Ititrtifwrnatrf J994 11, No 8 22 M 

A levies* ot thc< hcmi*tr> of water snltrning i* given Data art given 
on the performamt expectations of told and hof hrru ion exchange 
and nanofiltranon under a wide range ol operating conditions m 
eluding temperature pH uul total dissolved solid* concentration* 
wherr the salt rejection capacity of the membrane process hetomes 
most sensitive IS actual c on side ran on* arc dealt with and include 
the production ol softening sludge the need for regeneration of 
icsirn tire high temperaturr operating limit itions of membrane* and 
the proportion of teed water that can be recovered as product waier 
lire requirement for pumping lo pressurize a membrane system the 
need for prelreatmcnt to ion exchange and membrane vvsicms 
sensitivity rn chlorine the layout of the components of a softener 
the disposal ol wivirwairr* the suitability of the product w iter as a 
potable water the ability of the processes to reduce organics and 
udour ind cos*s ui dsn considered ISA 

95-1237 

Uniform resin particle d/e technology In (hr water deminerali¬ 
zation process 

) H WH SON (Rohm and Mass ( o Philadclphu Pa ) tnd J I 
McNlUIV 

tUtrnpure Wuitr 1994 11, No H 62 68 

1 fu ability ol \ manulactunng prince* (jettingi to produce ion <** 
change loin Nad* of a consistent size led to mvrdigations into the 
pertormame ol beds ot (hem as c ompared with bed* where the range 
of Nad sizes was greater No change to ion exchange chemistry 
would be involved but it was considered thar opeiatsonal advantage* 
might be found Although the exchange capacity ot strongly basic 
amoim resm* showed hide vannlinnx between the 2 forms strongly 
m uiu i anon rcstm. in the monodispersc form showed an mcrrusc in 
capacity Ibc increase being greater as total dissolved solid* concen 
(ration* rose by 9 per cent at TOO ppm. 15 per cent at MX) ppm and 
rising) Rinse requirement* were lower but only at the 2 uS per cm 
end point level) Pressure drop aero* the monodispersc bed was 
smaller m a result of the slightly larger void volumes while such a 
bed also fluidized more readily on bsukwnxh thereby reducing the 
volume of backwash water required Lex* fragmentation of the beads 
was also noted ILS.A. 


95-1238 

Pretreatment reqolrcmeau for rmne osmosis systems. 

W F MARFST fHarfst and Associate* Crystal Lake. Ill) 
Ulirapure Waier 1994, 11 , No 8, 42-44 

fhc need for itn understanding of the necessity for pre treatment of 
a water before it* admission to a membrane-based system, such as 
reverse osmosis, is outlined The several factors that could cause 
clogging including carbonate scale colloidal clay and silica,carbon 
particles dead and living bacteria, and the products of chemical 
oxidant* added to control them are detailed An analysis of the water 
to be treated to determine the presence and concentration of these 
is essential this should be supplemented by further tests, such as the 
Silt Density index test or the C rem-flow index test to indicate the 
water * clogging potential The mean* by which fouiants can be 
removed are considered softening various type* ot filtration (car 
lodge mulli media depth activated carbon) acidification anti-sca 
iant addition chemical cleaning chlorination and dc-chlonnation arc 
discussed in the < ontext ot their function* and whai disadvantage* 
they might bring 12*.A 

95-1239 

Rehabilitation of water treatment plant impact of membrane 
filtration. 

^ Rl( HARD (Dcgrunonl leFVtq) 

Wat* rSuppls IW 12, No T/4 2D 242 

Hu value of ultrafiUration (If) and nanofiltration (M J in w uer 
treatment art discussed with examples Generali) a pre treatment 
filter was essential Membrane filtration was usually crossflow with 
tonsidcr ible ret in illation of filtered water Membranes were regu 
I irly backwashed until poor performance dictated a more elaborate 
detergent wash Df was suffiucnt for the removal of all micro or 
gamsms In combination with powdered activated carbon it lould 
alsn deal with algae taste and pesticides Polluted raw waters re 
quireci ion*cntmnal treatment toneluding wuh sand filtration before 
I I Nanofiltration could replace ozonation and granular activated 
i arhon as the final polishing step iri water treatment A demonstration 
plant had removed micro organisms biodegradable TXK dismfet 
don bv products ieduced rnKropoUut infs and effected a degree of 
sotlemng Although investment and operating costs were higher than 
conventional pn>crsve\ these were promising aliemittvc methods 
France 

95 - 1244 ) 

Surface water reverse osmosis srysfem blofmiling 

W Cj VS 1 BB tl owrr ( oloiado River Authority I (irangc 
lex ) and D PAl l 

I Itrapurr Waur 1994 11, No K 18 40 

Difficulties caused hv bio fouling ol a thin tdrn reverse osmosis 
mernbr me svstein are outlined The reverse osmosis stage had beer 
retrofitted to the water treatment sequence of a power station lo 
prolong the limes between regenerations of the demmerafizer ion 
exchange beds and to cui down on Ihe chemical costs involved 
However high summer temperatures of the raw water (up to 95F) 
proved ideal breeding grounds for bacteria in the piping system 
Since the thm-film membrane* were sensitive to chlorine any chlo 
nne added to the piping to control the bacteria bad to be removed 
before the membrane Chlorination had the effect of causing suffi 
cieni kill of bacteria lo cause them to slough awi\ from the pipe 
wall* thereby clogging the membrane but not sufficient to remove 
the entire mass Dis-assemblv of the pipework revealed a biological 
growth 0 25 in thick on the pipe walls, which had to be removed by 
high pressure flushing and sanitization Such cleaning should be a 
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roomie procedure, » should bacterial monitoring to indicate when 
to undcrtaie u. and cfc-chonnation should be practised a* ciosclv ** 
pt wibk to the input to the membrane t\S.A. 

95-1241 

IPP and COtitEN electrical generators provide important 
water treatment market. 

M HENLEY 

i impure Wolff IW, 11. No 0. 16 21 

*K vumtrmrv ol the market for high-puntv water treatment ol various 
ivprv ol the US electricity generating capacity not owned b\ 
mumcipahnes is given Estimates ol the installed capacity of mdc 
indent power stations varied by almost 100percent, but even taking 
fbr upper end of the range the percentage of total national installed 
.at^iuiv was under 5 Some generators supplied electrical power 
onlv others known as cogenerators, were obliged to return some ot 
die hot water at steam used lor production to the facility from where 
iiVs ohiamed it The various lypes of fuel used hv independent 
I rodmen, their water sourer* and the types ol treatment selected 
at outlined I'-K.A. 

‘*5-1242 

Retrofitting RO in front of inn exchange - part 2: technical 
and economic factors. 

V WMtn 1 \ (Mississippi Power t o (hill fkut Miss } [1 
DR l MMONDS ami B HAMII PON 
t l\fiijmrt H( 1 /it 1994 II, No H 32 and M 35 
[a>t i from a pilot scale stud) lo assess the technical and rumonm 
-i»b Ins of using reverse osmosis with appropriate pre tieatmcnl as 
» 1 o nratmrni stage to the demmcrali/cv chain m the water treat 
nem of i power station are presented Phe existing .iirangrmenis 
i\join J v( rs freefuem regeneration of ihe ion cuhange resins w nh 
i i‘*ed high chemical costs J sets ol beds were pi ovuJcd to allow 
» f lown ume \ portable tesersr osmosis unit was tried for an 
M nmt n'al period n! 1 monihs in bont ol the in and proved highly 
j'< la. tuts irgrneraOon frequmi y wav reduced by at leasl 9fl pet 
* nr md demmerah/tr water conduchsits lowered from Ml urnhos 
le^ than 10 urnhos l hr sc improvements gave an economic 
i Oantagc iri operation that would outweigh the i aptlal cost of the 
qmpmrni i see also Aquulmc Abstract No 95 (Wlj t „S.A. 

95-1243 

\ new system for high-purity water production. 

> DUMA iNomura Micro Science Co Ltd Atsugit'iisi M 
md Y YAMAKI 

'nwun Wutrr 1994 ll,NoH 45 4K and 5l) 

3 description is given of a water and wantewaici treatment system 
k w fupnl for a semi conductor works in Japan in which some ol 
hr component processes were shared The recovers and rr iim of 
Vtwccn At) hfi per tern ot die wastewater as process water had 
nLantages in reducing expenditure on high priced munu ipal water 
nnmmj/Hfg the effects ol water shortages limiting the volume of 
A *dn discharged to sewer improving live company s environmental 
>p h*gc, and retaining space where land was at a piemitmi and land 
*»ila*“s high in the case outlined the water to be recovered w as of a 
Muahtv At least as gcxxi as the mumcipaf vuppl) Dir proportion of 
wastewater to throughput water generated at various process (Hunts 
v indicated and the function of various components of the system 
outlined In the integrated system devrtoped. the activated carbon 
column, the ion exchangers, and the reverse osmosis stage were 
Miami bv the 2 streams The LV stage comprised 2 lamps in senes 
‘berating at half the irradiation intensity of the previously used 


high intensity bmp with attendant cost savings FV new system had 
permitted the abandonment of \ components previously dedicated to 
the wastewater recovery uream, an activatedourtvon unit, ahydrtigm 
peroxide injec tor and a itvciw* osmosis unit lire quality of prom* 
w #icr was iwihsfactors Japan 

95-l244 

Operating experiences with I ype 2 mins In makeup deminer* 
aHsterv 

M l oorn UBiKrvinlrxh Irn ,<'berry Hdi. N ) i, k 
11 J*Xil J . and J lHAMBIRS 
I'lirtipwt todtrr 1994 U.NoH M Vi and 5 K M 
Hie rnham rd performance of make up water Jemmeuih/en used ill 
3 l s fxitkr using mytalUlions i 2 (n>wer smtions and a factory) 
when they replaced the typev ot icsm dies had pieslaush used m 
itKir ion exchangers with I>|»c 2 irsin is demon*!ruled m caw 
studies 1 s|H“ 2 rest ns offered ads ant ages particulaily tfieir ability 
u> withstand higher temperature* and tfu*ir lower silica leakage In 
f>r 4 *cticc dies retained then initial exchange capacity longer and 
tec(UiO‘d » kss demanding nnsmg poncxhiK o|»eiatiimat benefits 
have been deinonsiraled ovu tlw* long term (at least 2 years) 
l .S.A 


UNDERGROUND SERVIl'KS AND 
WATER USE 

V< also Abstracts V5-14NM. V5-I01V, "45 1022. 1«25, 

95 1032. 95-10M, 95407H, 95-H»7a, 95 1134. 
95-1149. 95 1213. 95-1 3112, 95*1307, 95-1300, 
95* M13, 95-1429 

95*1245 

A robust inlegralrd c ortipuler-aidrd design package fm tit ban 
drainage networks 

K \V C H Al iHong Kong polvtec finn Kowloon) and 5 I Nb 
Holer 5uen<f X fn/in.dogs 1994 30, No I 1 l > I 20 
lire desrlopmertl and venlit atioimf DRAIN Af d acnmputei aided 
design and drafting pat kagr for medium si/ul ruuniujul slmrnw iter 
drainage systems u devcnbtd the program was winter! in 11 RBO 
PASf Al >n sion <i 0 for uv. on personal i omputers ft used Ok* 
(‘oJebmok While equation m ikserd'w the range ol p*|H" flow and to 
c ah u lair the wafer velocity and pipe c apaots Dir Rationale Mrlhod 
userf to estimate design peak runoff to br conveyed m the pipes 
Dm program routed pipe tlow^ through to*c l\|x drainage nrlwmks 
md automatic ally adjusted drainage |>ip* diameters to fulfil flow 
rrcjuiremcnts and feu kw iterefluh I he program oulpnis are written 
a' D\f files whu h < an fi*’ iracl and displayed re.iddy as drawings of 
drainage layout plan and longitudinal profiles in ,m Auli>( AD fin» 
ronmeni Du program w,o developed for tfu design of a stormwatei 
drainage network m Hong Kong fnit rl i oidd f»e adapted lor otfier 
vitu.it ions Kong Kong 

95-1244 

t urbulent flow in pipe*: a historic speculation 

(i D MATTHl Vc < Aberdeen \ 'mvcrsits i 

Vi mer Munnmr and I ncrec IW 106, No 4 ill Dh 

The fnMnrual derivation of the laws of lurhuleni How m pipes is 

discus'»ed aw m which these denvaliom might hasr thanged barf 

Dun y s empiric al evidence and equation (i WAN? Iwti mcortHMaird 

frtmt the start m a 2 parameter atlernativr to Prandil s unginul 
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mixing length asmmiption arc examined Equation* were derived 
which showed that by selecting a rational fraction form for the 
mixing length integration tn doted form to give the velocity profile 
over the bulk of tiw trout section was still possible The subsequent 
integral ion to give a friction factor rclaiiomhip wax also possible 
Incorporation of the Colebruok White relationship for roughness of 
the pipe wall tv also discussed U.K 

<15-1247 

Survey of stainless Heel performance In low chloride waters. 

A H ru mm (futhili Associates Inc Blacksburg Va ) and R 
E AVLRY 

Publu Work * 1 <M 125, No 12 S2 

f hidings of .I use i survey of stainless steel performance are reported 
Stainless sterl u imposition is outlined Its use in municipal poublc 
water distribution systems potable water treatment facilities build 
trig water supply systems, wastewater treatment works household 
plumbing systems dams locks ami hydroelectric facilities was rx 
arruned ("ormMnn and leakage problems found are discussed 
UK 

*5-124* 

Preparation and Injection of reagents. ‘rom the pump to the 
priK rw’ 

I KillfPf M PtwnptM 

hut InJuMni Nunaruri 1**4 Nol7S 41 44 hn French f ng 
hsh sum in irv) 

1 he impoiniru c of absolute reliability in addition incorrect perform 
utKc in trims of voiucmnuion and flowiait when dosing chemicals 
in veiv critical installations such as high pressure boilers for powrr 
stations ts discussed f oi such applications the consequences of 
pump failure wheir onlv a single pump is used could he disastrous 
and to guard against sue h events u multiple dosing system is usually 
employed As art example of the applti ation of this method a special 
array of pumping and solution preparation equipment was supplied 
lor use at the Jorf l asfai power station m Morocco under conlr ul 
to (il t Alsifiom 1 he pumps necessiry for pH adjustment dcoxv 
grnation md phosphate dosing to the bodci fredwatrr were installed 
on special skid mounted frurnewniks on which all ttic ncctssatv 
pipework feed tmk md dosing tquipmrni arc situated including 
stand h\ purnpmg cqmpmcni Hu sc units arc supplied iiady for 
onmctli m use Hu* nature ol the equipment provided foi ammonia 
injnhon md hvdra/inr dilution ind injection on one of these shed 
mounted units is described tl nglish translation pounds sterling 
valid for l**kj Morocco 

*5-1249 

Historical (wntpwrllu and oirporatt overview 
I If BEN VI f 0 i rhantrs Water Utilities I Id) 

Pnn tftlmx ir fi/ fmtituium of Cml higtnrrri 1**4 102, Special 
Issue 2 I H 

Hie background to the' development of the 24H million pounds 
xtetling Thamts W iter Ring Mam iTWRM) formerly the Umdon 
Skater Ring Mam is described Hie TWRM had been constructed 
ovei the last H ye us and consisted of 80 km of mostly 2 S4 m diameter 
concrete lined tunnels linking lautdon water treatment centres 
ik rosy the atv I he robust link distribution system coukJ now meet 
a wick rnnge ol supply contingent w*v IVvrgn and operational plan 
nmg ol the TWRM is described and die route plan outlined The" 
corporate benefits ol the TWRM imt discussed including trunk main 
integrity and operating efficiency treatment ran ona It/ation security 


of supply and water quality leakage control low river Bow a He via 
tion and environment and water resource* ILK- 

95-1250 
Pipe down- 

N DAVIS 

Survrvor 19*4 1*1, No 5116 15 18 

Progress to date on the 73 million pounds sterling project by Anglian 
Water to improve water quality and supply in the Humber Bank area 
is described The scheme included 2 new storage reservoirs, some 
50 km of new water mam and modernization of several pumping 
stations Environmental strategic and construction aspects of the two 
5 6 million pounds sterling mams laying contracts being undertaken 
b> Birxr Construction arc discussed I'.K. 

*5-1251 

Water distribution system performance indicators 

A K DEB (Roy E Weston Inc West Chester Pa) 

Wairr Supply 1**4 12, No V4 II 20 

An overall view of distribution system performance indicators tnd 
methods of assessing the performance of distribution systems is 
presented Performance indicators and measures are grouped into 
struciural hydiauhc and water quality categories Structural and 
hydraulic measures consider adequacy dependability efficiency <ind 
quality ol scry ice These arc the important performance measures but 
they can not be measured directly Water quality measures address 
hacfcriology aesthetic and other aspects of quality Primary and 
secondary performance measurers arc proposed A 6 step method 
ologv is suggested to monitor and improve distribution systems 71 h* 
steps involve reviewing histone data on ssstem performance set 
ting up performance goals data collection diagnosis of problems 
developing corrective action implementing remedial measures and 
evaluating pcrlornuru e goals ISA 

*5-1252 

l Ivll engineering mid tunnel design 

J V I ARROW Ihames W net Utilities l id) and P M C L AM 
Pro i errirngi of fnuuution of C nil f ru^tnrt r\ 1**4 102, Special 
Issue 2 21 U 

Hie dc sign ol the shahs moot Is md pumping stations and assm uted 
uvd engineering vsorks tor the Vhamcs W un Ring Mam t PW RM \ 
is described Die 1W RM consisted of 80 km of lunnt Is w ith 1 1 major 
underground pumping stations Details are given ol the design and 
testing ol the shafts the wcdgcblock and non wcdgeblock tunnel 
systems the segmental lining and the underground structures I~he 
project was completed ami commissioned m l**4 two years ahead 
of programme and within the 250 million pounds sterling budget 
UK 

95-1253 

Planning and design of the Holland Park shafl 

C J A RINNIUWS Atkins) P M WI1ITL B PEARCY and 
D Wf IL 

Pro* rcdi/uj r of institution of f niff nginreri 1 *94 102, Special 
Issue 2 34 42 

Die integration of engineering environmental and planning aspects 
in the design and planning of the Holland Park pump-out shafl for 
the Thames Water Ring Main is described Fifteen alternative shaft 
sites were ranked using a multi factor environmental evaluation and 
on cost and economic criteria A detailed feasibility study had also 
shown that the selec ted sue could he used as both as a pump-out shaft 
and a tunnel construe lion shaft The adopted design solution was 
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-effective will) low environment! impact Construction pro 
ctc&A on schedule following granting of planning penrnwon by 
the Hxt. auihonf) HI. 


95-1254 

Trchidcal and logistic adrieveroent on the large sale of the 
Sooth HoHand pipeline project. 

S <k JONG (Vistser & Smil Haaah) 

H2t > 1094. 27, No 2T 686*688 (in Dutch, English summary 

p 669) 

1"hc contraction of a 54 km*long pipeline of diameter up to I 6 m 
hera ten Befgamhacht and Wtwsenaar in the west of The Netherlands 
is described The Vyear project begun in 1992 includes auxiliary 
works, and is designed to ensure setting of supply to more than I 
million consumers in the areas of the South Holland Dune Wain 
( ompans A broad range of techniques including tunnelling and 
floating sections of pipeline into position with on site coating ar 
range me nts is being adopted for particularly difficult tciiinn* of 
iI k protect such as where crossing ol existing underground sen ties 
v nvolvrd the Company engaged the services of the Netherlands 
Vm \ isser and Smith (English translation MS pounds sterling 
. in,Mm iWi Netherlands 


95-1255 

Route planning, statutory procedures and sunn control 

P I S TANIhORTH (’Thames Water Utilities I id i J 0 If WIS 
(MB JUNES and W M IBDLN 

f'r i redmfti of Inuttution of Ciul fngmn r\ IW4 102, Special 

issue: 14 2: 

Some ol the planning and design considerations that governed the 
< lection ol tunnel alignments and sites tor the associated shafts on 
trie Thames Water Ring Main arc examined Buned obstructions 
aitl K.e development geology and hydraulic requirements were key 
aisti unis affecting tunnel alignment The location of shafts was 
». nK rally dictated h> the need to make hydraulic connections to 
*eulu points within the surface pipework recirculation system 
R sk identifu til inn is outlined Geotechnical aspects arr discussed in 
{\ ition to local geology The survey techniques used (oi control at 
Ok surface andtianslrr to the tunnel face ate dcst ribed t xpencnces 
«nned from this project arc discussed l .K. 


9 *. 1256 

l unnd construction 

M DICK ( Thames W am rtthttes I id) and I* A JACJUtS 
f'rtH eedinifj of (nwtution of ( ml T/igmeen I994 102, Speci d 
tvuic 2 4 A 59 

Jtic Thames Water Ring Mam rTWRM 1 involved the umidrui lion 
n * N) km ol tunnels needed for the transfer of raw and treated w ater 
T umiel construction was carried out during August 19K7 lo Eehruaf s 
using open face shields and tunnel boring machines fTHMi 
Grohig. of the TWRM tunnel drives is outlined Tfie development 
of soft ground tunnelling techniques is described including tunnel 
hnmg development tunnel shield and TBM data operational mrxk*\ 
b.ick up logistics and tunnelling experiences Tunnel cycle limes 
progress rates production xtalistics and performance momtonng 
dau arc also given G.K. 


95-1257 

Overcoming ground diffkitltfa* at Tooting Bex:, 

R P ) GLARKI (Thame* Water l uhues) andi" N V 
MACKENZIE 

PnHcrdtnfi of fmttiunon of ( m/ fjngtnern 1994 till. Special 
Issue 2 60-75 

l 'mque approaches adopted lor c omplettng the 1400 m of Duunes 
Warn Ring Main tunnel under Touting Bet common following the 
inundation id the* tunnelling machuir with water anti mil arr tie 
venhed Planning lor nxovtrv and compteiton of the tunnel is 
discussed together with the e*Mih pressure balance boring nmnellmg 
machine xpeaheotjonx Site esublisthmem ground free/mg procr 
durcs and shaft construction are described ILK 

95*1258 

Actual and postfhlr future measures for the rehabilitation and 
mode mi nation of drinking water pumps 

{ H 1 A l X (Sul/ci Pumprn A (» Wmtenhun and J 

nr mont 

Huts/ Nu/iph 1991 U, No \/4 U6 

Small tm reuses m pump rtfic lent v were worthwhile Iki au\r around 
95 |ki ccm of lifetime insis nose from operation Mo<iern wain 
supply pumps suffried lifilc erosion deformation of rotor oi slang 
operated at low u'Uh its and imxierate head with little dungti of 
liivnahovi and cxpetiemed no ihcniul loads on pump mu/lrs 
Howesti regular monitoring would it dine mainienAiue costs vud 
den failures and total downtime enabling a more au urate stmt of 
spare parts to Ik kepi When efficiency loss was observed tfieti 
n furbishing of wear rings up or downraimg of pumps painting Ihr 
volute with enamel and installing a vanablr speed time would 
improve energy eftiueiuy Monitoring would dso reveal mistakes 
m drsign causing cay Million and (searing vibration enabling tbesr lo 
\x corrected befotr damage ensued Additionally letrofiind media 
in sms icdm ed numlntame (Tie fmaru nil beiKfils and costs of some 
of the rnnedi.il measures should lx rs duated iKfore implcmenia 
mm Germany 

9^-1259 

A sludy of copper (orrmlwi control struleglex 
N DERI SHI ( Rrogress.vr ( onsulhng 1 nginrrrs 1m 
Minneapolis Minn 1 uul W SJOl I \f> 

I’ublH Worh IW4 125, Noll 44 45 

A month water quality study h.uf fxen t amed mil f»v Bhunerd 
hihhc Etilitics Minn to evaluate various opiums lot controlling 
copper corrosion in drinking water supplies Die t he mu ab tested 
included sodium hydroxide sodium i die au and orflio/ptrlvphos 
jihate (( algon) (Tic studs also examined Ihe possitnhlv of reducing 
levels of dissolved oxygen in thr wain during aeration hr reduce 
copper vorrosnm I he uiriosisily l< si viand tnd tesi procedure are 
desc rdKd and results arr diu ussr d Smhum Jivdroxidc was selected 
for pH arlpjsimriil following dissolved oxygen irduclnrn Several 
indue s had Urn drvcloprd to rsiimah rf»* wiitcr quality < onduionv 
needed to predict prec ipitalmn oi i ok mm carbonate me hiding lh< 
t altium ( arbonatx l*ru ipitafton Poinilial index l -S.A 

95-1260 

Water pipe network * future strategy detection and prevention 

of external corrcmion in Zurich 

H ( SKARDA (/uruh Water Supplvi 
Rorcr SuppU IW4 12 t NoT/4 M9 I 50 

A strategy Ur minimise external corrosion Ihe print ipal watci disfn 
button neiwork problrm in /unch tsexpUimd /raul assewmenfs 
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of damaged pipes, map* of not I agftrcsMvrncsv and susceptibility in 
sculeroem, and stray current measurements were earned out huture 
strategy wa* baved on xeruring the financial resources completing 
a OIS gradual completion of a ring mam renewal of mains prone to 
failure some mains reinforcement a programme of stray current 
reduction refining of mams where iruemat tonoMon was a problem 
ami maximal use of trend)leu* technology Actual network uwdi 
lions would he assessed every 20 2S years long term Imamu! 
planning would hr based on replacement rates which took account 
of prewcures, water quality, leakage burst frequency age of pipe 
material lomtniclion cost increases coordination ol underground 
mfraiunuUwe profitability aiuJ public image Switzerland 

95*1261 

Method* lo analyse and lo cure water quality problems in dis¬ 
tribution wysteim. 

f van drn MOV1 \ i Kiwu n s Rescan h and < omul lane y 
Niaiwegnni I) van der KOOIJ J VKtl HI K(; and H BRINK 
Wairr Supply 1994 12, So U 1ST 1*9 

Improved methods lor monitoring the release ol Uud and topper 
scaling mrhiditv ami biological it tivitv m distribution systems air 
described MrUl dissolution was assessed by test rigs ted with water 
from the approprute distribution zone Turbidity was measured 
m vim by monitoring imuumenlv and related to iharac teristn s sm h 
t*s resitkm r time and How in the distnbulion system I he propensity 
of 1 waft i to u ale pipes ami equipment was unrelated to the tak turn 
carbonate it prrupilnltd at 9(K The biological stability of drinking 
water was estimated from assimilable organic i arhon con* eniration 
and binlilm formation rate m standard tests Smh measurements 
indicated the waters liable toi ausequality problems All tin* methods 
had proved valuable tn addressing operational difficulties in distn 
billion systems Netherlands 

95-1262 

Resurrection of Mn oil town uud Its water system 

t It I AWKANf t disk A Me I at land Inc Santa Barbara 
( aid ) and (» 1 Met ARl ANO 
hibtu Bor<v 1994 125, No 1 I M 55 

the tniovahon ol the water and scwei system previously operated 
by the Ku h1 1 < Id < )d ( ompanv m the oil town of V w ( uyama ( aid 
is described Because ol t lie depressed ec onomu conditions waiei 
sy sirm trnpiov c mem * weo in,wle almost on i puv is you v?o basis 
Ihe lirsi step was Hu leplacemtnl ol the leaking aluminium supply 
mam from the potable wi II w uh I*V l imf dm tilt non pipe I tie woik 
also included Iht addition of a dies* l driven tire pump sesrial lire 
hydrant upgiikhng« a l 2 in trunk mam and v mous interconnections 
to biHHf lm Dow s I .US. \ 

95-1263 

Ilir management |ifnp*‘cllvrs on rrhuhiliintlon 
\ H (ill BtRl 

Wale/ S apply 1004 12, No V4 I 10 

factors uttrcting priorities economics and management ol water 
system rehabilitation are discussed New tec hmqurs were asailahlr 
to assist planning and tinam mg They iik luded risk and probability 
analysis ol failure stored data for supporting failure anvil)sis which 
he If »ed m determinings mts v tnous creative financing mrtluHls and 
new materials and construction methods A balance had to Ik 
achieved between the demands ol watei xer\ne\ and olhci scxmIIv 
nnportani activities 0\c knowledge and participation of the public 
should be used in reaching sound investment decisions l ^S.A. 


95-J264 

Criteria in determine appropriite levels of Investment for re¬ 
habilitation, 

D W LArKINGTDN (Secern Trent Water Leiceiier) and B L 
Bl RROWS 

Water Supply 1994 12, No V4 21 ^2 

f actors determining investment in water system rehabilitation in the 
[ K jre considered with particular reference to Severn Trent Water 
limited The driving forte in formulating rehabilitation programme*, 
arose from customer service criteria, governed by the Office of 
Water Scr\ ices reference standards company standards, water qua) 
rty regulations obligations of the 1991 Water Act customer warning 
rules and requirements for contractor performance Vanous data arid 
monitoring systems provided information on the distribution system 
which was gathered into a systematic database An asset man age mem 
plan then identified lengths of mams needing rehabilitation The^ 
were prionti/cd in a rehabilitation programme Opiums of rchninj 
or replacing mains were evaluated, the latter usually chosen wbe^ 
there was leakage pressure debuenues or poor slruc tural conch 
turns Pic ctinenl rate nl mams renewal of I 1 per cent per veor ir 
the Severn f rent area was considered low to address water distiibu 
lion problems at sufficient speed l .K. 

95-1265 

Management of materials and construction* lech meal, organ¬ 
izational and economic aspects 

(i Mf'Rl O i Asienda \i qucdotio Munupah* dt f onnoi 
Waitr Supply 1<>94 12, No t 4 It 42 

1 ethnical organizational and economu assets of mams rchahihn 
mm arc discussed l hr choice between rehabilitation and replat c 
inent is evaluat'd the selection of materials is debated Steps u 
planning the project iwaiding the contract and site management an 
ex pi lined Act mate design acklri ssed in e uh c isc extensive lestiru 
and detailed site management were critical Mthough cornu den 
sum * relating to rchabilu Hum could tx* difficult u was m tmporiui 
md tod c 1 K * live ihemalive to replacemi rit Italy 

95-1266 

rriteria for planning and establishing priorities for distribu¬ 
tion network rehabilitation. 

V\ HIRNI R 1 1 V\ Vfitiicigk und V\ assorv ersorgung \f» 

Numherg) 

Itirirr Supply 1994 12. No ^ 4 4^ SK 

I In principles ol planning drsinbution system rehahihtatum Hi 
discussed The need for improvements arose from failure to run 
national arid ^ompanv standards ol w atrr quality pressure Icakagi 
iind other levels ol strvut Network analyses based on maps car 
mclc xes Ides statistics and invcsttgaitons tor mdiv idual /ones ulen 
hired areas requiring mention Technical md ecorumuc targets wen 
defined und priorities issigned to those parts ol the system rcquiniu 
.utr ntron Rehabilitation h.ici to Ik planned as a long term unitary 
concept Methods of cleaning renovation and replacement are dr 
scribed technical and economic criteria tor t homing a parti ail i 
method explained The' apphe ihon ol the approach to the main 
network of Nuremberg is outlined Herman) 

95-1267 

Pipeline rehabilitation - challenges and innovations. 

M J SUPPt R (VkRc pk Swindon^ 

B atrt Supply 1994 12, No V4 ^9 67 

C hallengcs and hkclv imfvrovcmems mthc held of pipe rehabilitation 
arc discussed Some of the \ hallcngcs me luded increasing consume* 
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demands to unproved quality and greater a w armer of ermnm 
nKntai issue*; regulatory pressure; meeting standards white improv 
in$ efficiency* involving the private sector; and awareness of new 
technologies These challenges would stimulate innovation A wider 
dSC of trenchless technology and the mtroducucm of quality manage 
fnent procedures by contractors were likely developmems f ining 
with polyethylene pipe materials c»r fabrics impregnated with epoxy 
(W polyester resins would improve and be more widely used Im¬ 
provements were anticipated in most existing techniques in the 
response to the need to reduce costs, curtail leakage and minimize 
effects on water quality U.K. 

95-12611 

Trchnoiogto for pipeline rehabilitation: an overview of drink¬ 
ing water mains rehabiUution. 

.1 F HOST (Lyonnais* dc.s FuiuxDumcx, Nantene. France). P 
OIANTRE. A LOWDEN. and A MUNKLEY 
Wattr Supply, 1994, 12 , No 3/4, 69-79, 

Aspects of the renovation of water mains arc debated The tinner 
between renewal and rehabilitation could only be made after gather 
mg detailed information on the network through an assessment 
procedure. Geographical information systems and associated soft 
A:irc were particularly valuable Simple financial indicators could 
then identify the correct choice Rehabilitation coupled with trench- 
less technology were usually the cheapest options as public works 
legislation and environmental considerations became more demand 
mg (Quality assurance artd customer service would become incrcax- 
mgh important I actors in future contractual negotiations Europe 

95-1269 

Status and rehabilitation of the distribution network in Dres¬ 
den. 

P MICH AUK (WAB Dresden (irnhH) 

WViter Surph, 1994, 12 , No 3/4. HI K7. 

The historical development, the current extent and condition ol the 
Dresden water distribution system are described Replacement or 
rehabilitation, currently 17 IK km per year, was to be raised to 30 
km per year Replacement would be principally by cement-lined 
lactiie iron mams externally galvanized and coaled with bitumen 
^ here possible, rehabilitation would be chosen in preference to 
replacement and ccmcm-murtar lining applied in medium m/i: iron 
pipes Polyethylene pipe insertion would be preferred lor the largest 
mains With much work also necessary on mads, it was essential to 
coordinate the highway and water utilities The programme would 
also address lead service pipes, leakage and water treatment 
< re rmnny 

95-1270 

Rehabilitation of th* water distribution network In the city of 

Moscow. 

A OYACHKOV (MOSVOrxX'ANAL Municipal Enterprise. 

Moscow i 

Uiitrr Supply. 1994. 12, No 3/4. 89-94. 

3 he extent of the Moscow distribution network, its current stale and 
■he planning of its rehabilitation are outlined "Die decision tr* rente 
vate was taken on the basis of age. working pressure, pipe material 
Jnd leakage Replacement by open trench techniques arid rehabiliia 
by scraping and cement-mortal lining were the principal melb 
t xis T 25-28 km of pipelines per year were being treated by each 
method Cathodic protection was being applied to many iron pipes 
kK * preventive measure. Russia 


95-1271 

Restankltoi of u da matted aqueduct in a gallery 

P MARTINI (River Tiber Authority. Rome) 

Witter Supply 1994, 12, No .3/4,95 -104 

The repair of the western tunne l sect urn ol the iYscturra aqueduct is 
described The collapse wits detected by differences in w ater levels 
and increases in turbidity Emergency water .supplies w ere arranged 
and the repair delayed for 3 months until a time of low demand After 
ground ami site investigations, a demited rehabilitation pbn was 
drawn up winch involved drilling two 1.2 in diameter access shafts 
upstream and downstream of the damaged zone, two 0 6 m diameter 
shafts were also bored for the intnsductum of concrete Tire affected 
portions were lined with stainless steel sheet, reinforced and con 
ereted About 200 tonnes of debris wne removed in work whose total 
com was 600.000 U S dollars Die public was kept informed 
throughout die operation Italy 


95-1272 

Technical and economic criteria determining the rehabilita¬ 
tion and/or renewal of drinking water pipelines 

H HERBERT (Siadtwerke Innsbruck) 

Muter Supply. 1994. 12, Nn 3/4. |0V n? 

Technical and economic aspects of pipeline renovation or reha bile 
tation are reviewed from an Austrian viewpoint TTie history of water 
suppl> networks is outlined Factors influencing the decision to 
renew or renovate are explained, among them the technical service 
life and detailed monitoring data on network conditions. Some of the 
criteria were those relating to the pipeline, npcmiKm*, pUHCsvev 
construct ion, local conditions,, implementation of works, and envi¬ 
ronmental protection Technical catena alfeeling this decision in 
eluded leakage, lack of pressure, and turbidity, durst and mdueef 
cost savings of alternatives arc compared with each other, and with 
the no action option, as part of the economic evaluation New 
technologies would continue to mflurnce decisions Austria 


95-1273 

Combined sever overflow' control through in-receiving wain 
uloragc: an efficiency evaluation. 

H FIELD flI 5 l:PA, Edison. N.J ). R PUT, D J A( If R, .tml M 
BROWN 

MViter Reunite es Hullrtin. 1994. 30, No 5, 921 92H 
A demonstration aixl efficiency evaluation project wax conducted for 
ihc flow balancing method (FBM> at Fresh creek, Brooklyn, Nrw 
York C ity The FBM is a combined sewn ovciflow (CSO) Murage 
facility The FBM is a curtained lank lot atrd dimity in the receiving 
water that captures CSO Die ( SO was captured in the I BM by 
displacing the Fresh creek saltwater in the rtmk A MatiMual basis 
for the evaluation of I BM ef fluency to capture and pumpback CSO 
for treatment at the treatment works was developed Specific non 
due uviiy and flow volume data were analysed for use ax the principal 
t oritrolhng parameters tn a mass balance analysis using probability 
distributions of the known factors These probability distributions 
were used in a Monte Carlo smiulation model to calculate the 
probable FBM efficiency The efficiency was directly related to the 
volume of the CSO ami the purnpbat k rate ami ranged (mm 3 3 pro 
cent for the largest ( SO event up to 76 9 for the smallest event 
t-Ji.A. 
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95-1274 

Integrate and »lochastk feature* uf urban drainage 

P HAftRf MOLS < Denmark lrchruc.il University. Lyrighy) 

Water 3« tent e *4 />i hnolog\, 1994, 3d, No 1, 1 12 
Thr imttruuniy of input parameters to deterministic models wax 
analysed with emphasis on model* of sewer system* The mput 
parameters lor deterministic modelling of rain runoff tp sewers 
include rain, degree of paved area, runoff coefficient. Manning 
number, dr Lulled geometry of struc lures, wastewater flow was lew a 
ter concentration nmol I concentration A sensitivity analysis for 
each parameter and a Monte ("arlo analysis of all the parameters were 
conducted Model* for simulating sewage treatment plants m wet and 
dry conditions arr disc ussed An integrated analysis was required to 
find economically optimized solutions that complied with environ 
mental standard* Online measurements and control would benefit 
from the development of stochastic models containing features from 
deterministic models Denmark 

95-1275 

MOUSETRAP - deterministic sewer flow quality model, 
k ( KAinKH (WRc pk Swindon I II (.ARSDAI R (il*N f 
() MARK and J |K)Rf)l 

Water St wm t A lex hnnings 1994 30, Nu 1 102 } 1 c \ 

A new iomponenl c tiled MOI 1 SI *' f RAP which allows time s us trig 
srwei (low and pollutant c<»runitrations to lx amulated under wet 
and drv weathe r How conditions was developed for the MOI SI 
sewer svMrm hydraulic analysis paikagehy an international con sot 
(mm ol sewer model developers M( )l Sf \ RAP is lormed of a series 
ol modules representing xuitaur runoff quahiv sedimenl transport 
adveaion dixpeision and water quality Then arr l vcdiment types 
in MOI ’S| PRAP surface sediment in pipe'sediment «uuideposited 
hud How sediment Hie modelling ol sediment attached pollutants 
n based on (he use of pollutant partitioning v oefln lents I eshng and 
initial apphi .itions of MODS! FRAF* ut described I r .K. 


950 27* 

Integral control requirements for sewerage systems 

A O ( APODM il IO (Pavia l mseisityi 
VW/Nurui A !tthnoL>g\ PhM 30* No I Ml MK 
Hie requirements for ieal time control (RFC i ol a sewer system ire 
considered Rial lime control nhjei lives include hvdiaulu goals 
Uediution ol flooding m urban atras iml avoidance ol excessive 
opeintmu and maintenance coststand water quality obfoclives < mini 
tni/alionnf untreated os ei flows numini/uhnn of bottleneck hmita 
lions vsiihm the treatment plant, stabihtv of treatment prixesses 
minimization of total pollutant discharges! Spcutn requirements 
tot mathematical tools in Kit include speed of execution uonacv 
and conUdetice and adaptability l \tvhitp modelling tec fmtqucs ait 
c ompaied against these requirements Hie requirements of a contml 
algorithm im hides mhustnvss unplemeiHabihtv ancKosi factoring 
Svstc m integration issues \u discussed llatv 

95-1277 

Titian drainage in the 21st century: ajesevancnl of new tech¬ 
nology on the hiiyls of global material flows. 

M B HIA'k (Oeocgia l rmcrsitv Athens, T S A t J C Ht.N A 

1 NATI ami 0 Bril PR 

Water M rem r A /n Miyt 1994 30, No 2 112 

Speculation on I unite urban drainage is attempted in tlx absence ot 

firm views on hkrlv ten hnokigrcnl developments accurate dehm 

Uonv ol sustamahililv environmental quahtv climate change and 


social atutudes The analysis sought an urban drainage scenam 
which minimized distortion of natural global cycle* of so me catrgo 
nes of materials The water carnage system of sewage transport lu< 
created regional water pollution Disposal to land wa& the mm t 
desirable outlet for the products of urban drainage Present method 
of treating t arbon and phosphorus bearing materials were comment 
with this objective but the treatment of mtrogen-comaming tmtcrwi 
required alternative methods The role of sulphur-containing mate 
rials as agents of unintended interference with other material flow 
needed consideration Although the control of synthetic organ* 
compounds and heavy metals at source was desirable, this wouk f 
only be partly successful, causing problems tn land disposal re 
sludge It was important to take an integrated view of the problen < 
and accept the constraints posed by existing infrastructure in the shir 1 
term International 


95-1278 
Face lift. 

K MAY WARD 

U ater dt / nuronment Management 1994 No 21 12 l 1 
A tunnelled sewer srw ipr treatment works arid coastal out/ I 
sc heme being construe led bv Northumbrian Water to handle sew at* 
from Stratum) and Dawdort South of Sunderland is spoiled FD 
towns are lorrnrr coal mining areas mining spoil had hern dumjx* 
onto the beach whose waters consequent K faded the tequmvnrn’ 
of the IT' Bathing Waters Direr live Thr new scheme which shou 1 
reildv the dcluicms entails the construction ol an intercept 
tunnel sewer vamng m depth below ground level from S 42 rr n 
convex sewage to a new treat merit works being built on a cliff »uf 
on llie sue of thr former Dawdon colliers Sewage will bo pumpre 
up tor treatment half the energy com ot doing so wdl ho rrcovtru 
b\ returning the treated sewage to the bottom of the shall whet* 
will operate a turbine to produce electricuv before discharging * 
the out I all Ibis will be installed m a trench at depths of up to 9 
below the beach as the action of the sta is cioding the mine spoil > 
a level that suggests that the present Mac k ovcrburden will ho washi 
completely avsav t onstruclion.il and cost details are uk luded 
l K. 


95-1279 

The Lolmation of leaks in sewei system* during dry weather 
How 

V\ RAl CM (Innsbruck l nivnvilv 1 and! SHUNT R 
Waitr Viuio A hihnohw 1994 30, No 1 210 

I x'akacn Horn sewer systems is one of the prim ipal sourc ev ol diifio 
groundwater pollution InfilOation ot wain with a high content j 
solids givec use to a tasi tolmation ol the porous inrdia boideru \ 
the darn iged sewer rapidlv reducing the amount ol How IT 
colmation elfect was examined lor the leikage ot domestic sewac 
fiipes The volume ol inldtiated sewage was high at hrst and tber 
declined xigmticamtv with tirne SoluUcivnccntiatton and pram si/ 
ot the bedding material affected the development ol colmation ^ 
steads state How was reached under all experimental conditions i 
less than 1 h of infiltration Fhe Mow *nmss the semiperv ions lav 
was calculated using Dares s law Tfw* infiltration ol sewage wa 
linear iv dependent on the area of the leak and the' pressure head Th 
steadv-suie leakage t*xtor was cslimatcd as 0 001-0 01 litres px 
second depending on lhe solids concemration and grain size 
Austria 
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Cort44m-piwt liner avoids pipeline wtravaikm. 

S SHELXEY i editor) 

j fw^iweenwjt* I9?F4»101* No 12, l?V 

A , ui«d-uvplace liner was being used to upgrade i be ageing vewers 
n Houston. Ten rather than employing excavation and replacement 
>j?erraiorLS The system employe a polyester lelt &hrvr ihiU is mi 
pregnaled with Dcrakane epoxy vinyl resin from the IXvw Chemical 
Co Midland. Mich After the fabric tube. w hich is available in sues 
,! up to 120 m in diameter) is winched into position hydrostatic 
pressure is used to force it to conform to the uneven surface of the 
Jrtrmruttrd sewer pipe walk Hot water is then used to cure Ihe resin 
in mu so that a pipe-wiihm-a-pipe is formed that adheres to the vcwci 
pifie An advantage of this system is that it is resistant to con mum 
and is dm able enough to withstand hydro statu, pressure l JS.A. 

V512K1 

Pipe dreams do come through. 

\ Ki I S (Sewer Renovation Federation) 
t 4 »nv»/ tlmnuii 1W4.376, No WV 2^ 2b 
] Jvr present slate of the V K s sewerage infrastructure requited rails 
md substantial expenditure to achieve system renovation and rvoul 
ni'i.kement "Typical vewer renovation methods are owlhned Ihe 
Klrfspend m sewer renovation (Infrastructure Renewal 1 xpcndi 

• rt 1 over the first K lot period had placed the sewer renovation 

Iuud under great Imamu! pressures Much of the development 
s i it k m \ewer re novation had been tamed out bv smallei umijumcs 
*uh > mined irvnincs .md/or experiences lo exploit these develop 
^cno Members ol the Sewer Renovation I edrutiou were invoked 
m d iv lo duv inspection survey repair and renovation of the exist 
r j, mliaslruclure Financial implications ol these renov itinns art 
loujvsni l K, 

I2K2 

For ihe first time in Frame* a method for thr rehabilitation or 
sewer branch jji|XK. 

I \ WDAMI tScxudc i‘ntrepose) and A RACHIK 
; u4 huJustfif \uiu/n<ci |d')4 No \ n * IK ^Im French I np 
mi uimm <r\ i 

i (H lobcr WUt the F nuepose company undertook a sewer ic lining 
* nc vt on hchali ol the Pans Sewerage Department m which i 400 
ft' Jiarnetei u'wer was rehrird using the Insitutor in method mdilu 
' ' m* h pqx s were also relmed hom msuk ihe pipe by ,i robot i on 
f led device lor insertion and inflation ol a liner modi ihe brim ! 

» ^ flu pfiiu ipai srwt r w.o situated in the road at depth k r.iriping 
r,) . 4 lo () h m bcdftw the surface oMhc car rugt w av m lb' Rue 
h dim Dedouw. ,i lunou stri ct *1 inked bv tall budding - mu itv 
f tonewuu pipe* exhibited numerous multiple cracks joint dis 
i 1 *• crncnls and other defects 1; was rclined without ddln ulty md 
,1,tUr uinng of I hr trsm H separate lateral connections of approx i 
f ntjv 200 mm diameter were also relmed bs remote control mine 
1 omr rnrthixi A >peual seal was applied at the point where Iht 
** r d joined tlx prim ipai pqx* on completion of the rchning proi i ss 
! ,l fthvh translation 4S pounds sterling valid for IWh France 

^5 *12113 

1 miehlns point repairs at the VX alt Disney U orld Rnorf 
1 ompkx. 

W4 125, No I 1 42 

I ‘ uowing problems caused b> heavy traffic sands sod and a w uk k 
buv mating water table a detailed diagnostic survey ot she sanitary 

* wer system ,u Mw Wait Disney World Resort ( umplex m f lotnla 


hod been c amrd out TV mu v ev hod been \ omlucted bv Metro Sewer 
Sen ices for fteedv t reek liner gs ScmctA An anal) Had report Find 
been presented ot each line section along with rrpau option* to 
minimise disruption trrmhievs pipe repairs of \S m ITtxtran pipe* 
were earned out bv l\mg Repair 1 met Services TV repairs used 
he or io liner How through packer and epoxy resin-saturated 
F^conomat * fi'mrglasx sepAiated bs n layer of needled polvextrt), 
Uiwcned Ihomgh a manhole aixl wmehexi mto portion m live pipe 
IV point repair lechrxiiogv allowed the ssxxk lo be earned m*t 
w tthmit bv pass pumping thus ledne mg cods I .S.A 

^12X4 

RdUahilits analysis of open drainage channels under muUipU 
fallurr modes. 

S M f ASA (I akehe.id 1 luverxitv Hiimdei R«v i Hit ) 
hwrruil of IntkyiJton % mJ Drnmiigr f l*At4 120* No 6 

iiHP |t)24 

A rrluibiliiv tnelhixl tm aiulssing ojxn di.image cFlannels ovn t 
(soxsihlc failure nuafes msolved tomtxJhug a rrluFnbls index using 
an iterative piixedme and cshmating a faduic pmbabditv for each 
F.nluie mode using die ad valued fiisl onlei second momem 
' AhOSMi ineihod System performance was a lamkun vanablcdik 
lo uncertainty in the uimponent design vanables Hie first laduo 
rnmle mciirrcd when runoff (estiitutrd Fn ihe uihonal method^ 
t vceededc lunneUapiic itv tevumakdbv the Munnuig equation i IV 
second ftuluir mink txciirred when the admit flow vcUxitv rx 
seeded maximal allowable \ehxitv ftu nosion conlnol and die ibm! 
wlxm actual flow vrlixily seas lower dun Ihe rnimimd allowabh 
veUxity Ini deposition toniml Owrnlt syslcru fadmr proFuibildv 
was related to iht laihire probability of the individual modes m 
counting lor correlation Fx'lvseen diem Application ol tfie proposed 
metluvl is illusiiatrd by a hvpolFwiuat example in wlncfi a inqx/oi 
dal cross sechoii w.o evaluated tor ninoff aunnumHlalum and the 
picvcntion of erosion ami deposition Monte t ailo simulation was 
ustd to \rrifv the AbUSM metliix) and tlrogn \anabl< solution is 
disclosed Ih. k Inal application* included evaluation ot Ihr rtfei is 
ot existing chauiKl impioviment and urw chanml ikxign lo a 
sfvuln^i rrtmbiluv level 1 an a da 

M5 I2H5 

A new stnTis<a|K* f«n stormwater managemml In Mr^lilrrru* 
m an e hmali c ities thr i orut pl explored. 

1 k \Rf d I ' South An I r .ill a l murih 11n I ev r Is > 

Hi/.'i r S, .1 n < A I* i hrtuhty \ tos^J 30, No I ^ ' 

\del ink wlmii h.o i MediicM mean type c Irnuk <kjK*nds )<u it" 
in no ’ upplyori uifu- tlimiM imfvutr ti horn loc dc .itc lunents and 
Iht Miut.iv over Dnrc w ,r t Uend towaids codec ting lie itmg and 
stuong srojm rurndt in (Juilerniry «ud ferlmiy acjuilers Iwdnw tfie 
i Mv for suleaqueril norqvotablr us< Om imti.Uivr U mg undertaken 
lor on site rricntuvri ol sioirri runoff at Mir New Hiornpton I Male m 
Adi j. Mile is delink'd Roof lunolf w »s piped to a gr ivel (riled 
stormwater relent urn trem h whu Fi . ont itnrd a boit fgutet ruling < he 
conlmed sarukgravrj fjhnilernarv .wjuilef ^OmFxdow natural on fa* t 
level The bofr/oquilcr s> stern provided water tor vurfaie rrogaboi! 
m ajmnKf and dccnhirnrs trees planted at b m MMrrvak along Mie 
tieu< h aFisUfichd water fiom die rnoiM sod adjaernt to thr trench 
pMru ipallv m summer T)N k hvdrauii and hydrologic al Viuivu«n ot 
the Swaie/titnch Orreto op «vsnon is conodrrrd F hr m*w street 
v k ajx h»xl dir following adv images reduced p\d outflows mi 
proved tffluent water rpjafMH errenmg of thr iandsc ape polerMml 
for iquifer rcc Fcirge use* of acfuiler wale r f<a irrigation and rrduc rd 
rok of fliMHlmg AfiMncfik 
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95-1241* 

Infiltration structure* In loltyo. 

S Fl/HIA (Japan Institute of Wastewater Engineering 
Technology (JIWTT) Tokyo) 

Water S< tew e dr fethnaUw 1994 30, Not 11 41 
Stormwater mfiliration facilities were first implemented in Japan in 
the 197IK Hit principal objectives of stormwater infiltration are 
disuixMd runoff comroS ami groundwater enrichment The ton 
xtrutlion, configuration and dimensions of various infiltration i acih 
ties art described permeable asphalt pavements porous concrete 
block pavement vnikawayv and infiltration inlets mhltratum trench 
infiltration III mibs tinragi tanks with infiltration permeable 
artificial tuif permeable manholes By March 1992 2 x percent of 
the total sijrccl .ttca of 1 ukyn was paved with permeable asphalt Use 
of infiltration I act hues redmed contamination of waters receiving 
storm water runoff Japan 


95-1287 

CSO-iimderplun for the city of Waldenburg, Germany. 

S MU'Hl I BAC H tlJmwelt uiuJ Fluid lechnik Dr H Brombach 
GmbH Bad Mergenlheimj G WEISS and H BROMBAOI 
Water V tewe h< hrtnloo 1994 10, No 1 41 S2 
Hie combined sewer overflow (( SO) Masterplan lor Waidcnburg 
iiv south Germany was initiated in 1976 Because of new ecological 
requirement* and the availability of new u t hnologies it was ilctidcd 
to rcviv i he pi in and in 1991 the company llniwell und Fluid 
lechnik was i onfrm tori in conduct an urban hvdrologaul study to 
develop an alternative approac h to stormwater treatment T”he exist 
mg sewn system and stormwater treatment methods and live water 
quality ol ineivmg waters were determined in an interdisciplinary 
field study Using the watei quantity quality sewer model ASMI the 
annual pollution loads toi ddlcrcnt planning alternniives were deter 
mined Ihe proposed alternative caved I million DM and had i lower 
impact on ihe environment than ihe original planned system This 
alternative avoided stovmw iier tanks,it Iik ations which were known 
lo hr sensitive lo i great overllow volume or pollutant lo id Com 
bund sc w igi ns allows wto used in nad I he solution minmn/ed 
the ru cess if * n« w lot d sinrniw iter r mk volume Germany 


95-I28H 

Dedgn of stormwater Infiltration for reduction of combined 
sewer overflow (i'SOi 

( O kosn D V\ It KM N 1 1 Kruger AS Soborg) P 
I AC OBSI N and P S MIKM I SEN 
Bufer Vt on* e hi Jinn fogy 1994 30, No l SI (> 1 
I hr pollution loads from combined sewer overflows (C SO) are 
traditionally reduced bv building large detention basins to detain tfie 
water until there is room m the sewer system Die use of stormwater 
mf iJhuuon reduces dorm water entry to the sewer system 1 he most 
commonly used infiltration strut turfs m Denmark arc infiltration 
urns lies It was shown that lor a required reduction in l SO volume 
there was a illation between the volume ol the ml do anon structure 
and the si/e ot impel mrahtc area connected to the infiltration si rue 
lure An optimal solution numivmng rota) trench volume was do el 
oped For a Danish sewer syskrn with a travel time ol V) minutes 
and an interceptor capacity of tr 2 urn per second live yearly overflow 
v ohime Irom the CSO v, ould be reduced by 62 per cent it the drainage 
area was reduced to 60 per util of U\ initial value Denmark 


95-1289 

Gross aoUds in sewer system: t emporal and catchment based 
relationships. 

C JEETERIES (Dundee Institute of Technology), and R M 
ASHLEY 

Water ktew e d Tti hnola^v 1994, 30 , No L 63-71 
The behaviour of gross and visible solids was studied at 2 combined 
sewer overflow sues in Dunfermline, Scotland (a sailing pond at 
Brcxrmbead and a high tide weir at Elgin Street) using the Gross 
Solids Sampler developed by WRc pic At Elgin Street the vartanor 
in dry weather grrns solids loads was dciermined Die re was a 
correiation between the load of gross solids and that of total sue 
pended solids A chart is presented which differentiates the gross 
solids production of 2 different types of collector a collector catch 
ment and a trunk The rate of gross solids production was a critical 
tuctor in differentiating between the catchments A further difteren 
nation was also derived on the basis of antecedent dry weather period 
fADWP) greater than 24 h allowing greater accumulations than 
shorter drier weather periods At Broomhcad the gross solids con 
ccntralions were always higher than suspended solids when the 
ADWP was greater than 24 h whereas they were always lower toi 
shorter ADWP In Elgin Street the gross solids concentrations were 
with one exception less than that for suspended solids U.K. 

95-1290 

Computational modelling of a vortex CSO structure 

A J SAUl (Sheffield Cniversil)) and k SVLJKOVSKV 
Hater \t tent e A Tahnolng\ 1994 30, No I 97 106 
Voilex combined sewer overflow (CSO) structures withaprriphcr i 
spill weir are sometimes used in l K sewer systems for the preven 
lion ot flooding and the retention ol pollutants within the sewer 
system The ( nmputafmnal Fluid Dynamics package El l’l NT w n 
used to simulate the hydraulic perforrnaru e and the parricle rctcnlm t 
eflicicncv of a vortex C SO chamber with a peripheral spill weir Tbt 
setting up and operation o! the package is described It consists ol t 
steps definition of domain physical constants and definition of 
variables setting of cells boundary conditions simulation of lh< 
velocity distribution and calculation of particle trajectories It was 
jxissihlc lo predict the solids separation ctfluency tor individui 
particles Hie computed How patterns were similar to those ohiuim J 
m lull scale laboratory tests /ones ot low flow velocity and higl 
upward velocity were observed in the chambci \ spttal shapes 
scumboatd was effective in the development of a centra! vortex con 
to the ihroughflow outlet Ihe capabilities and limitations of the 
11 l l NT model to predict the hydraulic and pollutant rrtenhnr 
performance of a vortex CSC) chamber are discussed l .K 

95-1291 

Process design of advanced storage-treatment facilities for 
(’NO control 

G /I’kOVS (W20 Inc Mississauga Onl) and W PISANO 
Hah r V irm t & In hnolo$\ 1994 34), No I 121 HO 
F xperieme gamed during a study of high rate combined sewer 
overflow (C SO) treatment alternatives in Metropolitan Toronto 
Canada resulted m the development of systematic planning and 
preliminary design procedures The Toronto study examined 6 sub 
basins tor potential application of satellite treatment facilities Ttu. 
process design procedure is described and illustrated with data from 
the Toronto study The procedure consists of 5 steps (1) charac 
icrimion of c atchment hydrologv and pollutant export and system 
hydraulic s of regulators or overflows (2) development of a prehmi 
ruin process How sheet based on specific CSO process design obtes 
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, :vrx <3» proves* studies lo develop data regarding process appUu* 
N jj tN and specific unit process efficiency . <4t refinement of process 
dow sheet and performance analysis of final flow sheet using coupled 
uticnmcnt and process simulation models. (5) determination of 
ntml mi operational requirements and preparation of preliminary 
1 apuat and operating cost estimates Canada 

95-121*2 
l kan start, 
h HAYWARD 

Vw Ctul tngmrer, 1994 No 11 OK 24 26 

VS or! being tamed out by Northumbrian Water as pan ot its bathing 
Alter H' compliance programme is described flic 18 million 
pound* sterling scheme included the pulling of the new tong sea 
(Hitfall at Seaham The project was being used b\ Northumbrian 
Water as a test run for the forthcoming Construction (Design <& 
M magemern) Regulations which were intended to improve manage 
mem ut health and safety on construction sues The outfall contract 
md included a 235 ni hand dug tunnel from the beach into i)»e cliff 
i kf Med pipes with an internal urethane pitch coating would lie 
ac i led together during die pull and would be buried at up m 9 m 
i w die present beach surface W or! w as st hcduled tor completion 

Sepu rnber 1995 C.K 

95 121*3 

I hr Gienriddlng hsdro scheme 

v hj si or 

Owii/n 19943, No I is 16 

If r u generation ot a hydro clcuiiutv scheme m the l akc District 
>> (V efretmitv companv Norwtb is described At (deiindding 
m r l UwaU'i lire Grmisaie lead nunr had installed a gener not in 
^ the mine closed in 1962 but some usclul buildings n mauud 
\ a web having conducted an economu evaluation of the potential 
f (he sik and being iwar< that K had an obligation under the 
\ >n I ossil f ucl pros isums of its privatization terms to foster powcr 
Mm i at ion Irom renewable energy sources decided to rc comrnis 
i *i gent' mon Tins entailed lading a pipeline of more than a mile 
it ngtf (buncd m meet environmental requirements! Irom the 
nmri il d unto tlu generating house this w is rrconsmic led bs loc il 
UKir using local materials lo resemble i typical I akcland farm 
■mchru! The M itinn provided electricity to approximately 500 
>mcs siaihc l<xal network Other sitrs and other means ot power 
> Mf r it ion were studied in a joint venture between Norweh and the 
1 n f ¥} technology Support l rm vet up in 1 DKh l .K 

% 1294 

Mooshausen hydroelectric power station. Design and construe - 
non of a generating plant for harnessing the minimal dlv 
i barge of the tiler riser 

1 f ISLl F ft nergtc Vrrsorgmui Schwnhcn AG Stuttgam 1 
{ d RHF R G TIT! L and K KALI Will 

Hra %rn% i/f« Haft 1994 84, No M 5K8 594 hn German Fntthsh 
sun nwy i 

Dh lower reaches ofthe liter riser have been extensively developed 
for hydroelectric purposes with a series oI flow regulated channels 
constructed in parallel with the original course of the river One of 
ihcve with a length of 21 krn was a scries of 3 generating planis at 
launhrim { ntcropfmgcn and Dettmgen all operated b> the Schwa 
ben Lntrgv Supply Company with a combined output of 36 MVS In 
ihe interests of maximizing power output the flow in the old course 
of die river, which was channelized during the nineteenth century 
wl been reduced so muc h that at certain times of live year the water 


was stagnant and subject to rtmophicanon To iotroter act flu* a 
vigorous campaign to ensure a guaranteed minimal How wm sue 
4 esslul m tfchirv mg a legally preunhed minimal flow ranging from 
3 m3 per second in wmiet to 9 m3 per teumd in Spring to maintain 
the fresh water fmuoenotm Hie resulting km of electrical output 
from the principal generating Matron* had been partly compensated 
by the erection ol a email generating Matron at Mooshnusen on <he 
original course of the nvei The design and constant urn of this plain 
with a rated output of 4N) kW arc descHhcd, with photograph* of 
the work in progress Ucommenced operation at the end of lime 1 W 
itnd quickly achieved iu rated capacity It wa* operated by reroute 
control Irom the central comiol room Um the IHer power station 
complex thnghsh mm station 1 70 pounds Melting valid lot 1905) 
Ormans 


95-1295 

Design and construction of the I jmgsehede plant. 

I HI LSI R (B)ornscn Briuiendr Ingrmrure Darmstadt GmbH l 
and l /lOR 

Bourn* im< hati 1994 84, No 11 596 59K and 600 fin (rermnn 
f nj, lish summary) 

By the beginning of live twentieth ccntutv « hydroelectric plant and 
its associated wnr had been ereeled on tlte north bank of ihe Ruhr at 
l angst hede with 2 I ram. is turbines for ihe supply of clrtimuy to 
the adjoining steel fulling nulls and p .mam/mg plant Diesr plants 
were demolished in tlie I960* leaving only the weu which wan at 
an angle to the directum ot How of the Ruhr Inward (lie end of die 
!9N0 s ,j plan lo cniiMnut a nrw hydmeleum plant at Uns point was 
proposed by thr Municipal V^mks Impart me ni of f mmknbctg in 
suppUmcni tlu* ouI;hii from 2 «MJier jHiwer Mfilioni following de 
tailed pliinning and purchase of the original weir approval foi Ihe 
scheme was granted m November 1991 and work commenced on a 
new generating station housing 2 Kaplan turbines with a lull I low 
t ipautv ol 20 m3 per scsond cai h lot n nornuil drop in level of 3 |H 
m and««total output of lOlHkW l heumsirmtion was iitsompli shed 
m 2 stages during which the How of the Ruhr was narrowed to 
around half its original width and substantial portions of thr original 
wen and bank remfrmcmcnt were broken out Die power Matron is 
situated on the north hank ol the nvei arid ns surroundings have Ivrrn 
lariflscaped lo rendet it unobtrusive ( ^mtriHtion work was inter 
rupted bv severe fh^Kls on 3 ixcasrons A vertual sl>4 fish puss has 
been mrorporaled into the weir strut lure ftnghsb translation I IS 
pounds sterling salulfor I99S) (.ermunv 


95-12% 

Hydropower development in ( hina 

V IIA/Ht NC »i Mimslrv of 1 nerpv Hcipngi and / JINSllI NG 
Watrr Rnaurits IW4 No 1 KO *7* 76 

flu.* exploitable hydropower potential in ( luna was assessed and 
targets for future development briefly reviewed live total exploitable 
potential amounted to 37K GW corresponding to an annual powci 
generation ol 1923 TW'h At the end of 1991 Uk total installed 
capin it\ m the country amounted in 1 S6 473 MW of whu h 17 K44 
MW came from hydropower stations Dus represented only about 
10 per tent of the nation s total exportable potential Hie pnw ipal 
Ux hnical par jrnetm of large projects under tonstniuron rw proposed 
for irn pie me matron in the near future are tabulated Die prmibibiy 
of interuotirmal partiupairon m future development* is lomndcred 
China 


AQl’ALINK ABSTRACTS Vol.11 No.3 

0 1^/s w kt pk Reprfxluc in>n not p» tmm< d 



SEWAGE 


95 * 12*7 

Recent progrem in pumped-vlorage schemes in China 

C XUBMtN « hina filcctnuiy Council, Beijing) 

Water Hewunet Journal, 1994. No I HO. K0-H3 
The contribution of pumped storage project* ft) C hinese etc* me 
power grid* wa* iuutewid This type of scheme was initiated in the 
coast a J provinces to meet the large peak power demands there since 
the mid-19K(H Five pumped storage projects with a total generating 
capacity of 4132 1 MW were under construction It was estimated 
that about 10 GW of pumped storage capacity could be installed in 
Chma by the end ol the century The projects at Panjiakou, Guang 
zhou, Ysing/huynng take. Ming tombs and Tianhuangpmg arc de¬ 
scribed An indication of possible forthcoming projects is also given 
China 


95-129H 

Learning disaggregation technique for the operation of long¬ 
term hydroelectric power systems;. 

M SAAt) fl liuvcrsitt dc tjucbec Montreal! A TURChON. P 
HTGRAS, arid R PUOIIITII. 

Water Htwtm ct He\eart h t 1994,50, No II. 3195*3202 
A nonlinear disaggregation trchniqur was developed for the opera 
lion of multi reset vim systems 'Hie method was based on learning 
trom deterministic optimizations Disaggregation was accomplished 
by training a neural network to yield, for an aggregated storage level 
the storage level of each ivvcrvoir of the system The training set was 
produced by solving rhe deterministic operating problem of a large 
number of equally likely flow sequences Training used the hack 
propagation method Die quadratic error was mminu/cd using a 
variable step gradient method The technique was applied to the La 
Grande over in Quo bee The results are compared wiih those of the 
prim ipal t omponent analysis disaggregation technique There are 44 
refer ernes ILK. A. 
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95-1299 

Washed and dried. 

M Ml NRG 

( onmt if Journal 1904. 37b, No ftOOO 14 lb 
A new sewage trrunnent works was being const rut ted in F lertwnod 
as part ol North West Water’s f’lydc ( oasial Water Improvement 
Scheme, a major project to improve discharged effluent quality The 
scheme also included a t 2 km long interceptor sewer being built bv 
Amec ITe hi milium pounds sterling treatment works being man 
aged bv Tavlot Woodrow was being hudl under a design and build 
contra* t awarded to Bac liv l td Safe, dry conditions lor construc tion 
of the inlet were being secured by construction ol a 1 m thick, 20 m 
diameter deep diaphragm wall surrounding the pumping inlet shaft 
Construction ot this sv«ilt is described The sod foundations below 
(be 42 m deep tcinforv emerit would he injected with grout to provide 
additional scaling U,K. 


95-1399 

Underground solution for watrtcwiler treatment plant. 

D WILSON 

TunneLr A Tunnelling, 1994. 24, No 11,24-26 
The design and construction of a large wastewater treatment works 
in the Pustma valley in Alto Adige. Bolzano province, northern 
Italy, is described The structure wm being located underground to 
minimize environmental impact and preserve the natural beauty ot 
the alpine valley Other advantages of the underground structure 
inc lude minimized impacts of climatic extremes, a shorter construe 
non schedule, controlled environment with economics in running 
costs and minimal noise and odour pollution The works comprised 
a 950 m long, 19m diameter headrace supply tunnel, adjacent side 
tunnels, chemical purification chambers, anaerobic digestion, a co 
generation process, therrucal/biological scrubbing, and dewatering 
and batching ol solid* The civj! engineering works using a TBM and 
boom drilling jumbo are detailed Work wav scheduled for complc 
lion at the end of 1995 Italy 


95-1301 

A vevrn year plan for upgrading the 2003)00 par. treatment 
plant of Uppsala, Sweden. 

J \. LINDUUL Unftassisfens Uppsala), and V. O SWINDLING 
Water \urmr A Tn hnolog\ 1994 29, No 12 117 127 
A plan to upgrade the Uppsala sewage works for the next 20 30)rar 
wa\ started m I9H7 It addressed IN items relating to most of the 
processes in the existing plant A multidisciplinary team investigated 
biological nitrogen removal initiated an extensive programme oi 
monitoring plant performance and undertook detailed cost hreak 
downs Nitrogen removal was to be based on anoxic and aerohk 
activated sludge the relative merits of the addition of methanol wen 
examined Partial implementation of the renewal programme had 
improved effluent quality and coMeftetiivencss The utilization o f 
hiogas would lurthcr reduce costs Additional work would eliminate 
ixloiirs teconstiuct the activated sludge plants and add to existing 
saleiv irteasurris Sweden 


95-1302 

Integrated planning of improvements of sewer system and 
treatment plant for suburbs of Copenhagen. 

O n HA NS I N il Kruger AS. Solmrg \ and J PhDERSPN 
H ater V i eru e A Tn hnolox\. 1994. 30, No I 117- |ftt> 

\ studs to nlcnutv wavs ot improving the* sewer system and tht 
treatment plant in Avedore C openhagen. Denmark is described 
Seven alternatives arc considered lor each alternative the annua 
pollution loads from combined sewer overflow s fCSO) were talcu 
lated using a mathematical model MOUSL-NAM was selected ,o 
the hydrological mivdel to simulate inflows to the sewer system and 
the MODSL PllXYT model was selected to simulate the correspond 
mg runoff processes in the sewer system The necessary extension 
ol the plant was determined with respect to aeration tank enpaoh 
and secondary Gan her capacity to comply with stricter effluent 
criteria live costs of each dltrrnati vc were estimated A plant capfk 
uv of 50C*t rrG per h was selected and overflow volumes from the 
basin to the treatment plant were reduced through real-time concro 1 
of the sewer system together with elimmahon/rcduction of faults 
connections and rehabilitation of the sewn system Denmark 
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95-1363 

Design md design evaluation of bMofkal wastewater treat¬ 
ment plMts. 

H KROISS (Teebnotogy University, Wien) 

Water Stunt* & T#chm>tog\ , I 994, 36, No 4 ! -ft 
Pmbicim associated with the design of waste* ihct treatment plains 
ire discussed A design procedure ts proposed addressing the specific 
l*xal situation, the required treat mem efficiency, process selection 
ihe underlying theoretical principles and the data base required 
[Jrtign evaluation from experience of full-scale plants is enplaned 
, .omparrs actual loadings, treatment efficiency and mass balances 
Gained from extensive monitoring with design values and process 
tiuxleSs using statistical principles Among the difficulties art a lack 
>f (information on how process reliability affects the receiving water 
he calculation of benefits and an absence of international stand 
urdi/aiion to facilitate widespread comparisons Austria 

95-1364 

\l astrwater treatment plant operation costs. 

V UALMER (Goteborg Regional Sewage \VoikM arid B 
MAT7SSON 

W user S< tent e St Tti hnoloqs 1 994 36, No 4 7 ] A 
i irrational and maintenance data were collected lor 20 waste water 
nraiment plants ol A(XK) 5(X) IXH) population equivalent and low 
- uir effluent loads with smiilai process configurations and rffUirm 
U u diMcs Primary secondary and sludge treatments and phosphorus 
'< movji were studied Amounts of chemicals energy or manpower 
isr J were expressed m terms of population equivalent In general 
mil consumption fell wnh increasing plant size indicating the 
N'nelits of scale Sweden 

V* 13415 

krrmrging trench In electrical energy usage at Canadian fOn- 
larioi municipal wastewater treatment facilities and strategies 
for improving energy efficiency 

ft L A\S iR V Anderson Associates Limited Toronto Orit l 
mdP l AUCiHTON 

H ifrr Suentt di Tei hrtoU^\ 1994 30, Nu 4 I 7 27 
Jhc major power consumers at ftA sewage works were idcniitied in 
urvcv commissioned by Ontario Hydro 77ic study took account 
f n k rcasing demands on wasiew ater treatment plants from siringeni 
i Mronment.il controls Power was expressed oi kWh per year and 
kWh pci rrO Aeration influent and effluent pumping and dewater 
mg accounted for 42 21) and ft per cent oi power consumption 
use Is Although m prime iplr aeration control offered consul 
iraldr snmgs most laige plants had retrofitted fine bubble aeration 
md small plums were uneconomical to convert I7ierc seemed hide 
^ope for improving the power consumption ol dew aiding plants 
because of cake solids requirements 77 k most promising area was 
srwage and effluent pumping where increased efficiency seemed 
possible and little work had been undertaken Canadii 

95-1366 

Removal of odorous compounds in wastewater by using acti¬ 
vated carbon, ozonation and aerated biofliter. 

> HWANG (Tokyo University), T MATSUO K HANAKI and 
^ SUZUKI 

^o/er Krsearth 1994 26, No U 2409-27)9 
Methods of removing sulphur and nitrogen containing odorous 
compounds from solutions of secondary effluent were investigated 
m l be laboratory The compound* were analysed by gas chromatog 
raphy Activated carbon was very effective for the removal of 


sulphur compound* bui breakthrough of amines was much swifter 
the sulphur containing compounds were swiftly cmdtivd bv ozone 
while the traction with km aliphatu amines was slow Fhe likely 
produci oi methyl mnvaptan oxidation was methane sutphomc acid 
tnmethvlamme was converted to nitrowethanc An act limatiml 
aerated bio filter removed more than HO pet crni ol Kuh types ol 
compound in a hydraulic urtcmion mw ol 70 minutes This method 
was preferred as it produced none of the partially oxidized com 
pound* it suiting form iwnnatton and had a similarly high removal 
eftkiciK) for both types ot compounds japan 

95-1367 

!n~sewer oxygenation of waatewater wring venturi sldr-stmrai 
dissolvers 

G A HOLDER (Motuivh i niversitv Melbourne) wind i M 
l LOW 

W/rmr A Itthnv{o$\ 1994 36, No I 1 HA 194 
Vcniun nozzle ouygcri injection tiki lines wen* mvlitUrri lot tn \Uu 
sewer oxygenation as pan of an odour mntrol Miaiegv lot .i 100 km 
length ol sewer (the lailiobe Valiev Ouif.iSl Sewer! Substantial 
amounts ol injected cmvgen were loM lo the atmosphere 77 k oxv 
genatiun process was studied m the lahanitors and field to optimize 
Ok etfkicnues of thr rxistmg field installations and to achieve cost 
savings 17 k effects of oxygen dosage and nozzle diameter werr 
deicimined L7ie»e was a trade oil between oxygen costs and mixing 
energy cf 1 o irncv 17 k tot il opcr.timg tosi could lx mnuirnml by 
updating at high mass transfer effu iriu \ where oxygen wastage was 
low Ihe best way to reduce oxygen wastage was in operate at 
maximal absorption c ffulentv wirh a relatively small diameter m»/ 
zk* and adequate nozzle pressure loss Auitralta 

95-1308 

Sewer system odour control in thr Luke lialulon urea 

A JOBBAGY (Budapest !ethnical l nismity) I S/ANfO (» 

I VARGA and J SIMON 

VWz/rr Si tern r f n Jmu/ogv 1994 30, No I I9S ?04 

Odour problems associated with ihe sewer xvMcm around Balaton 
lake Hungary air described Nitiate addition was theoretically 
shown to repress sulphate reduction and hydrogen sulphide pmdut 
lion A model experiment was c imducted to determine the influrm c s 
advantages and disadvantages of rntrute dosing Inupptoprmte dosing 
could initmtc uncle sued attached mitrohml growth demtnluithon 
and subsequent sludge loss in thr secondary < lanfirr A \y\trrn xpe 
c if it nilrtilr addition pnxedure was drvclo|»rd on lire tiaso of the 
mixlel study Nitiate overdosing was avoided by an optimal arrange 
meiU of iLk* dosing stations Nitiali midition pioved verv r fleutvr m 
repressing hydrogen sulphide piiKlutiHin Hungary 

95-1369 

Odour rmiiskw of wastewater treatment plants • recent Ger¬ 
man experiences 

f B LRItf HEN (Hydro inpemeuic Dusseldorf) 

Water V lent e A let hnoio$\ 1994 30, No 4 IA 4b 
Problems ol (Kiours at sew,ige works are discussed Methods ol 
measunng odour in terms of lype strength mtemttv and loncemra 
tmn are considered including mass tfieclmmetrs and olfactometry 
SfKC nd umvickraiionv irn luiJe fhr ixfour source its transmission and 
quantification of fbc sundimh to be rnri 17k general strategics to 
combai odour nuisance inclading reduction enhanced degradation 
or adsorpuon avotdam e of odour formalum and restru ted emission 
are explored Biological, chemical and phVM* al techniques of odour 
renKival arc explamed and the relative uw of these lechrnqucs m 
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(krmany tabulated Hydrogen sulphide is recommended as a refer 
cncc odorant for olfactometry Multistage deoclonnation i» com 
mended m the mnM effective approach to odour control 

Genn*ny 

95-1310 

CmnparUKm of ringie mechanism and multi mechanJam-based 
approaches for kinetics of sediment removal 

R S GOVJNDARAJU (Kansas State University Manhattan). P 
L SHRfdrrHA.andG T OR LOB 
hnvtronmenial Tet hnotogy , 1994, 15, No 12 1101 1120 
A modification of the Farley Morel approach (or modelling cohesive 
particle sedimentation in aquatic environments incorporated the 
known physics of sediment removal into an analytic at information 
based model tiding power law representations of removal mecha 
mums A single aggregation mechanism was assumed to determine 
sedimentation kinetics over a disc rcte concentration range A smooth 
curve was constructed through c one cn Oat ion versus lime data points 
and the coefficients and exponents required for the inverse problem 
of parameter estimation were evaluated by the graphical methcxl 
Model performance demonstrated reasonable agreement with pub¬ 
lished experimental data with good prediction of different cases of 
sediment removal The proposed analytical model was more versatile 
than previous models and wus applicable lo a wide range of concen 
(rations and fluid-sediment environments U.S.A. 

95-1311 

Modelling of Aill-scalt waxiewater treatment plants: how de¬ 
tailed should It he? 

B WATSON (Hydromuntix Ivu Hamilton Ont ) M RUPKF I 
I AK A('S and Cl PA TRY 

Walrr Sdrnt e A Tr( hnotoxx 1994 30, No 2 141 147 
Aspects ol modelling wastewater treatment plants were explored 
with the help of a previously published dynamic modelling package 
Pour coses ol model simplification were examined aggregated and 
distributed models biological activity in the secondary clarifiers 
compared with no activity l dimensional compared with a 2 dirncn 
sional secondary t lunficr model, and the numbers ol tanks in senes 
tor plug How modelling Their was no general ndc or optimal level 
of modelling Ihc detail required was a function of influent (low 
loading levels and the prix esses to be simulated The supportable 
modelling level was ollcn constrained by data availability and icli 
ability A reasonable compromise was a I dimensional non reactive 
secondary clarihrr model with die aeration basm represented h> no 
more than K tanks m sines C anada 

95*1312 

Stirring and aeration system for the upgrading of small waste 
water treatment plants. 

M HOFKf N (1 nrdtich Alexander University Frlangeni K 
MHRlNGfR and I BISOKH 
Vt utrr Si lent t d TVt Am dog v, 1994, 29, No 12 149 1 *b 
A stirrer was designed to provide mixing alone or in combination 
with aeration Its requirements in the non aeration mode were gentle 
circulation and no Hoc destruction for aeration thev were last 
mixing, high oxygen transfer, low aerosol crnivsion and low energy 
consumption Ihc characteristics of the flow conditions to achieve 
these objectives were symmetrical distribution of streamlines low 
energy input at the surface but high input at the bottom high bottom 
and wall velocities, input of a different phase at a location of high 
turbulence, stationary flow conditions, and no separation of flow on 
the slmer surface Calculation of streamlines by potential flow 


theory yielded an innovative hyperboloid design of a bottom 
mounted stirrer body The remitting equipment proved Flexible and 
met its specification Germany 


95-1313 

Joint consideration of sewerage system and wastewater treat¬ 
ment plant 

R C7TTERPOHL (RWTH Aachen) M FREUND. J P SANZ, 
and A DURCHSOiLAG 

Water Science <£ leihn&log) 1994 30, No I, 147 1*5 
The efficiencies of sewerage systems with storage bastm and waste 
water treatment plants need to be considers] in combination to judge 
thru total ellccts on receiving waters The effects of combined wate* 
flows on wastewater treatment plants were determined Computer 
simulations were conducted of the operation of the sewerage system 
and wastewater treatment plant under different rain cstrus The 2 
systems were simulated individually Hydrographs of different see 
nartos computed tor the sewerage system could be used for waste 
water treatment plant simulations Germany 


95-1314 

Evaluation of modelling techniques for wastewater treatment 
plant automation. 

A G t APOUAGMO (Pavia l mversitvl 
Wilier S ttrnieA 7r<hno/og\ |9U4 30, No 2 149 )Vi 
Modelling methodologies rrl itmg to wastewater tiiatmou pint 
operation and othn tactors are examined to assess their value u 
supporting automation systems Siochastu neural network and 
expert svsiern models are considered All were promising sux. hast u 
models being (he most developed arid expert systems very expensive 
Real time control also required an extensive network of rrliahk 
sensor-. 1 he timescale lor various prixessc' to respond to change* 
in input variables was critical to the design of control systems whicl 
had lo he operated simultaneously at different timescales live selcc 
lion of the appropriate process model would depend ori availability 
ol adequate monitoring hardware c xisting know ledge of the process 
ease ol model adaptation and computational requite merits Italv 


95-1315 

Applied ofT-line expert system for effluent, operational and 
technical problems of waste water treatment plants 

(» l ADIGt S t Technischc l niversitai Braunschweig) and R 
KAYSfR 

W a t* t Vi Mi t it lnhnolof>\ 1994 30. No 2 1*7 1M 
An expert system mounted on a personal computer was applied to 
the operation of a nutrient removing activated sludge plant Several 
knowledge bases concerned wastewater problems and others the 
I or mu la non ol an operational manual Engineers and operational 
staff cooperatively produced the 22 knowledge bases Those con 
cernmg w astew atcr problems dealt w ith aeration tank c nntrol sludge 
bulking and effluent quality The manual addressed individual sec 
lions of the plant The knowledge baxes were linked by models and 
algorithms to form a total expert system This would be applied ro a 
further plant in the near future The decision tree in the knowledge 
base for high effluent ammonia values is illustrated Germany 
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<#5-1316 

dpHsiMi opcntkm of wutewitr treatment plrntts by of« 
mm mnd oottee computer simulation. 

K OTTERPOHL (RWTH Aachen), T ROLFS, ami J 
iONDONO 

Hawf JWiwr 1 Techm>hg\, 1994, 30 , No 2. 165-174 
Computer wmulaUon of wastewater treatment plants is discussed A 
Jteiubk simulator was first required on which lo huiW a detailed 
pfogram representing plant operation SIMPLEX 11 is as chosen and 
a hbnir> of models of waste treatment plants called ARASIM If 
vutYuicnf data were available from automatic sensors and analysers 
then hods on-line and off-line simulations were possible which would 
vpumize operation The latter enabled several alternatives to be 
evaluated and the operation of the plant optimized fhe value of the 
approach was only fully realised with careful implementation of ihe 
model* and characterization of the wastewater Germany 


95-1317 

A knowledge- based decision support system for selecting 
mall-scale wastewater treatment processes. 

I OKI BO (Tokyo University of Agriculture and Technology) 
k kl BO M HOSOMI and A MURAKAMI 
M aitr Si trru t A Tfi hnolo gv 1994 30, No 2 175 l H4 
IV selection of die most appropriate wastewater treatment plant 
processes with i o&t constraints for a given population was made with 
i personal computer decision support system This unnamed a 
umcmal database ol treatment performance and cost a know ledge 
have for less tangible and empirical information an analysis module 
(i t k-termming effluent qualities and costs and a dialogue modtl 
*oi i onltoiling user input and subsequent system output flic output 
provided effluent water quality construction operational and mam 
k naikc <0 and M»costs a ranking of () and M difficulty and ('the; 
non numerical parameters The user could sort the icvultrng lot 
according to parameter values or ranking score ind prioritize sevetal 
’’•raiment processes The system was also able to evaluate plants 
a ha h hk luded natural purification pr<x esses such as i wetland area 
Japan 

95 131H 

Screening of chemical spill risk* lo municipal sewage treat¬ 
ment plants 

51 fTTAl A (Kuopio l nivcrsily Salpakangas) and 1 ROSSI 
W ttirr V irtu r A Technology 1994 30, No 4 25 14 
A method of screening chemical risks to sewage works was drvrl 
"ped following the results of a questionnaire to Scandinavian waste 
^itrr treatment authorities which revealed 7 serious chemical 
pillages to sewage works Ope rational risks were defined in 7 
phases plant specification estimation of threshold inhibitory con 
ventral inns cUsvilication of potential spdl sources field survey 
calculation o( threshold quantities supplementary analyses of waste 
* aier and general proposals Inhibition of carbonaceous mtnfaa 
uon methanogeme and sludge treatment processes are considered 
Jw»* sewage works and 1 1 industrial sues were selected for field 
studies A I 2 h visit was sufficient in most factories for assessing 
the potential for creating serious chemical splits to the treatment 
Wr »rks Cases were also identified in which failure of industrial 
pretreatment facilities would cause severe inhibition of biological 
processes at the receiving sewage works The method required data 
on the sewage treatment processes, spill whirls and their thrum al 
processes Lakely spill concentration* were then estimated bv dtlu 
bon calculations and continuous release fate models Finland 


95*1319 

IHdttg pH m • real-lime control parameter for wurimlir 
treatment and sludge dlgrdkio prottm 

1 A AL GHUSAIN iKuwait University Salat) J HUANG O 1 
MAO and B > UM 

Hti/rr Skicrhc A 7a hnoio&\ 1994 30, No 4 15u tuK 
fhc control of the alternating aerobic antuoi p«ixev> foi wastewater 
treat mem and sludge digestion wav automated and monitored by a 
data acquisition and control system activated sludge was rendered 
onotK bv the passage of nitrogen m place ol 411 LV Wvuau of 
pH was compared with that «l midabon 1 editsnon potential iORIb 
for sludge digestion pH fell in the uerohn phaae as ammonia w«o 
oudi/ed ami then levelled off at a jHnnt lonesjxmdrng 10 immmal 
ORP 55 her ,movie comiinotu were imposed pH rose close to H 
coinciding with a short kcrlerated fill of ORP With wastewalrt 
trruiment the pH and ORP flmUmted within narrow n limits TV 
lotttml of the pox tvs by pH measurement was feasible the best 
means of delecting the uitu al points being to dilfereutiate the signal 
with rrvpec Uotime However set points of pH 6 and H writ adequate 
lor sludge digest ion IVse had caved 4h pet v rnt of aemuon energy 
and reduced mixed liquor soldi lie solids and total mitogen by Tb W 
percent ILS A 

95-1320 

Use nf lime for the upgrading of enisling wastewater treat¬ 
ment ml era 

C til 1 ONI R (IrchniMhc l rmmuai Berlin) VA 
III Cil MANN N PC S( HI N ami K SOI ITR 
Wultr \nrn,i A 7 r< hnolngs 1994 29, Nn 12 779 2H? 
fhc: performance ol an overloaded sewage works was impuoed by 
the addition of quicklime before pnmirv sedimentation I his tr 
dined (hr toad cm (fie tendon unit allowing nuulKahrm to like 
phut Inadequate carbort lestK picvenled dtnUrrfkaiinri Ibis was 
conesird by an ariobu dige stum ol tlie sludge Iru I ? d a process 
yielding volatile fattv h ids which were fed to the demtrdu alum 
stage IV volume, of surplus sludge did not irnreuse Vcausc hme 
, nniJihonmg although gerientmg mote solids yielded sludge nf 
superior quality Germany 

95-H21 

Hhuiddldvrs' used to awist fat removal in sewage treatment 
plants 

P l HAPPf A mvrrsne dr Nuiuyi A MOI Rl Y ami I 
MAM M 

huhnufur\ \nrrua Mrrk(Hlc% 1994 W9, No 10 56H f '71 (in 
1 inn h 1 

f our ddlrreni himtddilivr; avail ihlr commeruidly tor enh.uu.rng tV 
removal id fat and grnse during the biological treatment of sewage 
wrre investigaled J lonvistcd ol liquid pn*pauition. 1 nrnhrd with 
nutrients and fhc remaining 2 were fnc/r dried piwdm ( ountsot 
mevophihe arrobu orginmms and lip»1vtii orauv of haclrna were 
p*rlormed after incubation <?fi nutnrnt medi i and after isolatifm of 
the hpdvla shams the mosi activi were identified Uiesi wen 
cuHoaicd on media containing fatty acids of dtM< mu 1 ham lengths 
Those gram negative strains which were isolated were nhk to per 
form hydrolysis and suhsequrnt Via oxidation of fatty ,w ids (mim 
fxisinvc organisms however were mostly inhibited or destroyed m 
the pcscncc of fatty au<h 1 Vir activity was tVrdore limited to 
hydrolysis and then survival lor any length of time under ptatti<al 
tonditions u very questionable for successful application ot sup 
plerncnts of ibis type (which have given very variable results m 
pfiXticct it poor test of ttnr acbvit) and compatibility with the 
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uubstraiex rhry are designed id meuboh/r n indispensable It is 
probable that tlx* normal buxocnoxn would be equally eflecnvc 
following a period of acclimatization to fatty materials (English 
translation 120 pound* sterling valid for 1995) France 


95-1322 

Critical I proem design issues in the selection of the TF/SC 
proem for a large •secondary treatment plant* 

D PARKER (Brown ami C aid well ( onsullantx Walnut Creek 
(aid) S KKlifiU.amlll McCONNELL 
Water Vf tew r <Jr Teihnaluy\ 1994 29, No 10/11 209 21 5 
Proteus evaluation for the upgrading of the Annas is island wasicwa 
icrtreatment facility Vancouver ( ariada Irmnprimary to secondary 
treatment involved detailed examination of live oxygen activated 
sludge process the air activated sludge process ami the trickling 
fiUci/solidsi ont<K 11 11/SC / process fV comprehensive analysis of 
alternatives covered process designs works layouts and construe non 
tost estimates Operation and maintenance costs unhiding energy 
arul chemical use wen also estimated 11 k* Tf /S( process wa^ 
sc lei ted on the basts ot lower presc fit v alue arid operating costs ease 
ol o|K*fatio(i robustness ami lown energy costs l'.S A 


95-1 123 

Upgrading of wastewater treatment plants to achieve ad- 
varied standards concerning nutrient removal 

S BUSS (Ingcuieuthuro Hush und Heinpcl Bad Schwjruii) J 
UNIFUM M (il'NtiR and t W1HMK 
Water V tern r d< let hnoiogx 19*14 29, No I 2 49 S8 
four examples are provided of extensions to wastewater treatment 
plants of population equivalent 41 000 640000 to achieve total 
nitrogen and phosphorus el fluent limits ol OMKantlO S 2 0 nig jx*r 
litre rcsjwctivHy 1 xisting installations available* land lot rxpan 
Mon, and pollution loads were first documental then lahoiatorv and 
pilot plant studies were undertaken to provide design data lor exlen 
sions Multiple stage ami split How treatments wm the most prom 
ismg geneial solutions to ads am id treatment In some vases 
abandoned plant i ould be ic activated I he solutions lor each waste 
water treatment works are desuibcd Germans 


95-1324 

PriHcss optimization for ximultunroMs biological nitrification 
and chemical phosphoi us removal 

P f HI ISSiNew South Vi \lrs l mvcrsitv Kensington) \ R 
OSIARC l V IU and A A 1*0 VU K 
Heifer Vtuio A /nfmo/ogv 1994 29, No 1 2 IIP 11 S 
I he optimization ol 2 rather ilisparate ptoievsecof nutrient remos d 
was studied hv a progum which addressed detailed plant operations 
priouncs of irnportanr areas of cornern their detailed monitoring 
icview ol pcrlormanic and establishment of optimized parameters 
this structured approach identiked deficiencies and enabled volu 
lions to be formulated and implemented Mam improvements were 
made in the maintenance ol dissolved oxygen levels, residual alkti 
hinty, pH arul flow distribution These measures reduced mean 
etOucni ammonuKal nitrogen trom 4 5 to 0 6 mg per litre Re lota 
bon ol the spent pickle liquor iced paw to the pre aeration basin 
impiovcd mean total effluent phosphorus and orthophosphate con 
cemrutions trom 1 0 and 0 9 to t) b and 0 * mg pci litre respectively 
Australia 


95-1325 

Validation of a new model for btutogteal nutrient removal. 

A POLLICF I Foitietnii o di Milano), and R CANZ1ANI 
European Ha/rr Pollutum Control 1994, A No 6, 20-29 
A model of biological nutrient removal was developed by assuming 
that po 1 y hv dr o xy but y ra te released from decaying phosphorus-occu 
muiattng bacteria (PAR) was accounted for as slowly-degrading 
COD that the hydrolysis coefficient of the slowly-degrading organic 
substrate was higher than the value adopted by the 1AWPRC Task 
Group that predation was only a minor cause of the death of PAR 
und that acetate emerging from the anaerobic reactor was treated a* 
readily-degradable ( OD in the subsequent reactor The mode 5 re 
quired a total of 4b input parameters relating to the process eonfigu 
ration, the major hydraulic components, influent conLenintucms and 
the biological processes Mass balances were described by a set o* 
54 pararnrinc non linear equations which were solved by a FOR 
fR AN program Data were obtained from a pilot plant with anacn 
hit anoxic and aerobic components in series according to the (’apt 
Town l mvcrsitv mnfiguratjou ted with a mixture ol domestic am 
industrial wastew iter A high sludge age was maintained for 100 u 
Reasonable agreement was obtained between experimental and cal 
culatcd results despite wide variauom in the strength ot tfie influent 
I urthcr validation was planned Hals 


95-1 J2f> 

Applying entrapped mixed microbial cell techniques for bio¬ 
logical wastewater treatment 

V V \ ANG iHawan l mvcrsiiv ,tt Manoa Honolulu i 1 M\ I 
S Sf f aiulN NfriSORAVUI 

Wu/ff Scifficr fii/wo/.ivs I'M 29, No 10/1 I 48/ 495 
ITh application ot entrapped cell mixed culture \sstems to th 
ire itmeru of wastewater was mvesligated Various gel polymer 
were tested is potential Lamm Cellulose tn iccute provided f hi 
necrs»arv mechanical strength and durabihtv m both acrnhiL in 
icrnhic conditions I tic suhxhaies trv.iti d ok hided glue ose phenol 
tarhaivl and nitrate the svstem studied h »I i short start up p* ms! 
and produced high qu ililv elfluents in terms ot ( Ol) nutate mm 
gen arid suspended solids uMkentiahons A fuc*)i solids rrlcnttot 
time was combined with a low hydraulic retention time The devr 
opment of p^i engineered package sv stems exploi'ing this tec hnol 
oi:v is discussed l S. \ 


95-1327 

An Improved small sewage treatment plant for biological pun- 
He at ion of wastewater. 

ti V OkiH AND! R 1 1 nisei sits H \H Weimar) and 1 P 

Mill 

Hunr S iume& hthnobw 1994 29, Ni»l2 21 29 
A pilot package sewage treatment plant consisting of a sedimenu 
lion tank anaerobic reactor and a wastewater pond or aerobic reactor 
was investigated Suspended glass fibre surfaces wttc included in 
the anaerobic unit to support bauerta and improve the effiucrKv r yf 
this stage An aerobic unit in which biofdm was supported or 
doubled sided plastic film permitted oxygen diffusion proved un 
successful An aerobic pond or conventional aerobic svstem sabs 
fat ton tv treated the cfOuem from the anaerobic stage The signific aw 
advantage of the arrangement was the enhanced anaerobic stage 
which wax greativ supenor tu a septic tank Germany 
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l parading to nutrient removal by meant of internal carbon 
front ntndfe hydrolysis. 

j. p BRINCHH Kroger Systems AS Soborg Denmark* k 
RfNDEI andK KALB 

u „irr V lent r <* 7rr/iw*%v 1994 29, No 12 M 40 
, * C4n t v arbon tor ruitricw removal was generated bv ibe biological 

g drub ms of primary tltidgc A residence umc of 2 ^ d at 2M 
dopptd anaerobe digestion at the aceuigcmc pha.se Fhe hydrolysate 

* i dieted io a side stream anaerobic lank where it was mixed with 
( aim aitivaied sludge Hus compensated Icmt low carbun/phospbo 
kJ> jrid varbemhutragen ratios tn the influent TTk process studied 
t ; | U ii nalr plants prosed viable Denitrification rate was m 

r.ts<d bv 44 per cent and a final phosphorus concentration <d U ^ 
^ per itre wus consistently achieved l 

«*<* n29 

Hndngkal nutrient removal applied lo weak sewage 

) t H \K1 ION U arl Bro tA Gkistrup) 

14 ( f / c 7r</irio/ogv 1994 29, No 12 41 4K 

H logical nutrient removal from a wastcwitcr t>t BOD total mtro 
j,, i n ind toul phosphorus of Hi 140 29 l0and9U9 * mg per litre 
i4eh was carried out bv a lull scale modified ( uf>r lown 
x rsitv process The moddu iiions included a primary sludge 
mentrr whiji enriched the volatile latty and contribution to the 
im (he latter consisted ol anaerobic 2 anoxic md aerobic /ontv 
mO uacrobu and dc rmnfu ation recu Its theory true carbon from 
(i j klgc lermcruer ensured efficient operation enabling HOD 
» ii f it rope n and total phosphorus concentration' of 1 S K and I ^ 
c jxr hire respei tivciv to \x met despite the unusuallv weak 
^ cm Denmark 

95 1 v HI 

NDBI PR prm^ optimization in SHRs reduction of external 
vartwin source and oxygen supply 

• D» Ml S \( k (Gent l mvcisriv i P \ AN KOI I I t dll M ( 
M1NGM \t J 1 It SSI NS md* VI RSI KM lb 

I <f \ n m 4 A Jt<Hrwlo%\ 1994 30, No i lf*9 1^9 
s icj n ruing hitch icatuu (SBR) pilot plant lor BOD and nutrtrn' 
i ov n w n optimized bv the Nitrificalion Demliihcation Biolngi 
it 1 v ess Phosphorus Remov d iNDBI PR 1 model of Wcni/el md 
r ii’v ru i! ilgonthm I he model w cs l itibf alcd with experimental 
j' * 9 >m a SBR cvcli then used to find an opimid pox css sc hid 
o mad it economic d art mtin minimizing rffhnn* ( Of) »m 
i uidi/td nitrogen ind phosphorus md 111 ust id 
tlcnvn'irs C ()D lor dcuiintu ilinn A sequence of short ico 
m *x» phist v w is hr tier than the usual srqiicnct of in m robu 
* phisc followed hv an anoxu phist Supplemental ( OD was 
h» cd hv SO per cent and aeration time by Hi per cent without 
nmeni u> phosphorus removal further investigations indicated 
if ‘he ideal SBR time scheduling probably depended on loading 
*gtsbn f that a control strategy bv oxygen uptake rate and oxida 
n reduction potential was viable Belgium 

Interaction between computer simulations and control using 
un-Unr nitrogen measurements 

t FHORNBERG H Kruger Systems Soborg) and H A 
fMOMSlN 

MaUr Si e A hnohtgx 1994 30. No 4 199 20f» 

simulation of a biological nitrogen removal cBNRt plant win 
'fdertaken with fH)R Version 2 2 j program based on the 


I AW f'RG sx mated sludge iiHxJel No l xuppkrmented with rnodeh 
ot the sevondan cUnfier ami pivosphono prectpnatiori Dvr model 
was applied together with on line meiisurrmem of dUaotved oxy 
pen amnMvma nitrate and piunphate cotKemralitvox to the npwro 
zatioti ot a oNR plant which employed recirculation and 
stnmluncxvuv pttx\ t pit ation cd phosphorus The prcpiualor-v wcvrk 
invoked finding a realistic Kludge coixenttauon cwnrvmg out an 
um.4libiated vimuhiucm evtimming Ux mfluent on ttr Nimi of 
ammonia measurements and calibrating live process t onxtanu h im 
cm line measurement ami live calculated inflcrcnt f mther Simula 
lions *uk! umipanvons with on hm dau refmed die pcuametc n 
Dtfltirm coiuroi suaicgus wen then evaluated to *jvi opuruai 
eflluem duabiv and energy consumption Drmiuirk 

95 ITU 

( parading of a w axle water treatment plant utilizing etiatliig 
trkkllng niters and a new flllrr stage 

M IRl HI N i Iyisi licit tin Sirdlungsw isst rw irtsc hall dt r RVV IH 
Aachen) W kl HN and M DOHMANN 
W tUrr Si mu i A !n 7nu 1994 29 , No 1 2 V9(>? 

Dure options fm the upgr idmg o( i si wage work^ to enhance 
miinnii remov il lire considered these involved nttrifu mon and 
denuntu it ion in a siugk stage ntivated sludge plant with pnmai> 
seduiMcnitiiinn m t 2 st ivr acttvikd sludge plant with tesidtul 
dcmmlii mon in the cxivlim Idtci t>r m i 2 ntge ictivated studgr 
phut with n vidua! mtidn ilinn m dowrislrram liuklm# Idtrrs ami 
rc vidua) etc mtnlu mon in tin existing nun Hit last dtein'tiivr w is 
sties led 1 hi '.i-rc o( thr u in iti d slmipr unit w is kepi to a minimum 
bv incorporating a highly loaded luolognal treaimeui lieforr the 
pnmu> vrdiinrntaimn t mk thus icduung loads on suhse^nent 
stage v Although tins made the Ht )Ddu0ogen i itm unf ivoutable in 
the ic i iv m d sludge limln r dnumfu iiuon m the tmal hlK r c mild U 
tmouf igcd bv nudunol iddiimu (termany 

( onvenlioiuii and urn on sen I Iona I inlegralkm of trliklltig fU 
lersin a process for biological nutrient removal 
N 1)1( mi (Ghl mbit Hothum) N I N( d l HAKIM W 
I IRK and I K011*1 ISC H 

Burr/ \ it rii r A /n/mp/ojfv 1994 29, Nr» h HI KH 
\ stwagi work' strvui^ in ullint He popid itmn upov drill ol 
1 10 (kfM) w is t \u nilrd n meet stand ndsol tolnl phosphorus mono 
rn vc d nitrogen and morgiiuc mliogcu of 1 S md 1H u y per lure 
rospcciivr iv Among the ilcsign tonsitamls w<h mu pi chon with 
rclaiiulv rn nil extrusions ol the tneVlink hlim do use of the 
works »s i centr d sludgr diyiug Guilty spu e condraints md dir 
medio ivoul dixruption of ut itnir nt Many dtwrnhvi< were urn 
lined living tu hrm d h isihdity punfu diori cffuicnrv rvpcr i 
hoiul ^alcty consumption ol chernu ih uiviMuirntv irwl ninnmj, 
costs as sclrx(ton c nirn t Thr find solution u*o i s stage derutrifi 
t ilicvn/nilnfic ation nltvated vlurlge plant followed by a MrxiuUtioft 
film (>ermnin 

95* 11M 

Practk-al experience* with combined carbon oxidation and nk 
triflealimi In plastic media trickling fillers 

G I DAIGGfRK M2M Mil I IVnver (ul,n 1 A 

HIIM MANN (, 1 AND and R S WA1SON 

VV airr S< tern r A 7r* /moiogv HKI4 29* No HRl I 1 K9 |9(» 

( aft^m oxidation and nitrifnation nc hirsed bv < full scale Itm klmg 
tthrr msudUitom was monitored for several years The re suits 
suggested that i cnnstsirnt relationship fused on carbon and m»m<» 
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nia-nitrogen oxidation could be developed to account for the per 
formancc of trickling filter* treating a wide variety of wastewater 
types A single parameter referred to as the volumetric oxidation rate 
and expressed in kg of oxygen per mJ.d characterized performance 
across a wide range of process loading ami effluent quality condi¬ 
tion). The analysis used differed from that conventionally used to 
characterize combined carbon oxidation and nitrification in trickling 
filters and suggested that oxidation might be limited by oxygen 
transfer in this type of system USA. 

95 1335 

Aaaeaarment of aerated bioflltrafion at ind mi trial scale. 

B. KLEIBER fO T V , Courbevoich G ROUDON, B BIGOT, 
and J SI BON Y 

Water Snence A Technology, 1994, 29, No.10/11. 197-208. 
Biological aerated filters were studied with respect to various oper¬ 
ating parameters. including process air supply, energy consumption, 
sludge production and cycle duration These factors were studied in 
medium and large full sized operating systems, mainly in France 
The results from these studies allowed tfie design and operation of 
the process to he optimized, and also made it possible to develop very 
large btofillcr installations Examples of systems treating flows in 
excess of 50,000 m3 pcr.d and designed to achieve low nitrogen 
residuals arc conuderud. Results presented include values form a 
nitrifying Biocarbone unit in the U K and a nitrifying/denitrifying 
system iri Denmark France 

95*1336 

High rate aerated hloniters for plant upgrading. 

F RCXIAl ,LA (Compagnie General dcs Eaux/OTV, Matsons 
La 10ltd. A LAMOUOIE. W SPECHT, and B KLEIBER 
Water Science A Technology, 1994. 29, No 12. 207-216 
The application of the Biocurhonc aerated hiolilicr and its derivatives 
to sewage treatment are described The system was similar to con 
vcnlional rapid sand filters except that air was introduced into the 
lower portions and a coarser medium was used Aerobic degradation 
and clarification were achieved in one reactor whose compactness 
made it particularly suitable for sensitive environmental areas where 
land was restricted and odour control essential A nitrified effluent 
could often be obtained with a retention time below 2 h Effluent of 
10, 10 ami I mg per hire lor BOD, suspended solids and ammonia 
cab nitrogen, respectively were obtainable Hie additional an unoxic 
biofdtei could product a denitrified effluent A development using 
floating polystyrene media as biomass earner in an upflow system 
had been developed which allowed a lower anoxic zone in which 
nitrate from recycled effluent brought about anoxic carbon degrada¬ 
tion Phosphorus removal was also possible There arc 35 reference* 
France 

95-1337 

The treatment trilogy of floating niters: from pilot to proto¬ 
type to plant, 

H TOtTTRUP (Denmark Technical University. Lyngby), F 
ROGALLA, A VIDAL, and P M ARREMOES 
Water Snrm e ti Technology. 1994, 29, No.I(VI I, 23 32 
The kinetics and operational limiting f actors of biofilm reactors w ere 
investigated at small scale The accuracy of the method used was 
verified by comparing the vrsuits with those from large-scale reac¬ 
tors Observed relationships with laboratory reactors using granular 
flouting media conformed to theoretical expectations and ha If-order 
kinetics Major process constants for nitrification were established 
Similar kinetics were observed on a full-scale floating aerated btofri 


ter which could be used for complete rutrogen removal from settled 
wastewater in a single reactor In imptementaiion m full-scale, nttro 
gen residuals below 8 mg total nitrogen per litre were achieved. 

Denmark 


95-1338 

EUofUtcrr. flexible, reliable biological reactors. 

R PUJOL {Degremont Recherche, l Jt Pfccq), M HAMON, X 
KANDEL. arul H LEMMEL 

Water Science A Technology. 1994, 29, No UVI1 . 33-38 
Knowledge acquired in the operation of Bio for upflow bio filtration 
reactors was reviewed More than 50 units using this process were 
m operation worldwide, representing a population equivalent of 
several million Both municipal and industrial treatment systems are 
included. Results achieved operating parameters and treatment linn 
unions w ith respect to the removal of COD, nitrogen and phosphoru s 
are summarized. Present operating limits are defined as loadings at 
10 kg COD per m3 d. 1.5 kg ammonium nitrogen per m3 d for 
nitrification, up to 4 kg nitrate nitrogen per m3 d for denitrification, 
and 0 4 kg total phosphorus per m3 .d for phosphorus removal 
France 


95-1339 

First months operation or two hlofllter prototypes In the waste 
water plant of Achcre*. 

B VEDRY t Symlicat Interdepartemcnial pour V Assauussemeni 
dc V Agglomeration Paristennc. (olombcsj, C PA PEON L M. 
GOUSAILLES, and C BERNARD 
Water Science A Technology. 1994, 29, No I(VI I. 39-46. 
Ihototypcs of 2 upflow hiofiltration systems, Biotor and Binstyr. 
were built sii the Achcrcs sewage treatment works. Pans, to establish 
ihc suitability of this ty of process for use as a tertiary treat men’ 
stage The intention was to nitrify and polish secondary effluents to 
reduce ammonia pollution impacts on the Seine river The Biotor 
prototype demonstrated an ammonium nitrogen removal of 0 8 kg 
per m3 .d at a temperature of 1 4C The Biostyi prototype w as brought 
into service later and initial results, though promising, were no! 
sufficient to draw firm conclusions Both systems seemed capable ol 
nitrification throughout the year and able to accept peak loadings and 
high flow rules. France 


95-1340 

High rate nitrifying trickling filters. 

B ANDERS SON i Mai mo Water and Sewage Works), H 
ASPEGREN. D S PARKER, and M P. LUTZ 
Water Sctenet A Technology. 1994. 29, No 10/11. 47 52 
A nitrifying trickling filter process was evaluated at pilot scale during 
a 2 year period at the Sjolunda sewage treatment works. Malmo 
Filter operation was very stable and was not subject to process upsets 
due to predators The filter microfauna was dominated by worms 
Numbers of filter fly larvae were limited Recommended predator 
control methods such as flooding or varying the flushing imemih 
did not affect the process micrnfautta. Operating the system in J 
2-smgc alternating scries mode allowed higher nitrification rates and 
lower ef fluent ammonia levels to be achieved than with a single -stage 
filtration mock? Sweden 
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95-1341 

Tertiary nitrification to aerated pitot bJoflltm. 

M TSC'H* I <Swm Federal litxitlute lor Environmental Acicotc 
jiiio 1 olIiod tog> (EAWACi Ducbendorl), M HOLLER W 
UJEK 1 BOOSTER, C MADER, iind C STENGFJ 
V irnc r A 1994, 29, No I (VI l 53 60 

Itirre iyppv of aerated bio fillers, Rtocarbon Biosiyr and Btopui, 
vK*rt tvpertiied ms pilot Male tertiary nun I icon on system* Hick 
v' g term performance was evaluated in various operating condt 
, n . ^kI maximal volumetric nimfitation rales m non Ammonium 
, mti ng umduions were established (or each s> stem An exponential 
c UuNishtp enabling nitrification rates at specified temperatures to 
lx predicted was established Higher velocities ot both <ur ami water 
n rbe filter increased die min fit at ion rate though they also increased 
K* hr a- 4 hm and lowered the filter run tune Optimal operating 
oral it inns were therefore affected bv the filter media and the re 
qutred effluent quality Switatertond 

9C| T42 

Iertints nitrification in pilot-plant plug-flow fixed-film reiw 
uwrs with long-term ammonium deficiency 

\\ |Rl Hf N tInsurut for Sirdlungswavserwirtvchaft A nhcnl K 
WKklR S HPINS D HA Ah M HFBfSMND and f 
si HMim 

Sift S ntntr t£ J 1994 29, No I (VII M t\ 7 

! a oknt lo which ilu notification vapaciH ol a pilot vale fixid 
m < u*of v mod during extensive periods of nutuent supply deli 
i n \ w iv investigated Pie pilot plant studied w is tn upllow 
i f n tilled with swilling il »> with a gron m n ol 6 H mm lhc 
miiul nitrification rite icmaintd virtuallv um hinged lot some 
v* l s dwr iIr. onset ol unit gnlatcd ammonium supply on Is slowly 
1 4 p| i ) to around 6 b jx v r urn of the initial lapatitv itur about 10 
Auk Pu ridutiion in nitrification capacity resulted from nractoi 
*kk t«i whu h hindered tnnsfer processes lhcstudy demonstrated 
* ifle Mvcness of i plug flow tixcxJ film irtuor is a method of 
" ir nitrification Germans 

95 1 Ml 

Phosphorus requirements for tertiary nitrification in a hiofllm 
‘i NORDf ir>| r (Norwegian Insinulc for W aid Research 
hr sis 11 Rl ST! \ andH ODLGAARD 
Wu' \ utut A / c . hnobf(\ 1994 29, No I (VI I 77 K2 
! erury ruinhc nwn was investigated m rotating biological contac 
w uh different intluent phosphorus c oik mirations Pit objective 
s v in deurmmi the phosphorus ecmecritration at which tcrii iry 
f f iln i) might b< hindered by phosphorus limitation The results 
fisted that terli iry niirifuation m hiotilm rraetots was phos 
I »a« limited at intluent concentrations below approximately 0 I 5 
/*• phosphate phosphorus per litre The implicaiion ol this was that 
* f present praclicc the extension of Si andinavian chemical tre it 
nt ' u ilities bv downstream hiofitm ri u tors for nitrogen removal 
1 i be h ndcrcd by phosphorus limitation Norway 

^ 1344 

(Kvgcn reduces denitrification tn bioftlm reactors 

( HAGf DRON OLSEN (Denmark Technical t Diversity 
r vngbv 1 H MOILLK H TOTTRl P and P HARRFMOt S 
w Her V lern e A rethnabfo 1994 29, No HVl I HA Q! 

'sitraic removal mechanisms tn a submerged fixed film filter are 
TMc-wcd to show that the denitrification pftxcss was hindered 
ui?ml»canils by the preserxe of tn vgen The kinetics of a fullv m 
r \iz penetrated biofdm influenced by oxygen are determined A 


hncsr a*du* tion m tlw dent ml u anon tale with ilepth of oxygen 
penetration pto|xvrtmnuiJ to the oxygen coik ctnrauon to tlw half 
jvower is demonsnated VX uh & partly ?uuate tvmeuatrd btofdm the 
influence of oxygen was u function of the ratio of the pattiraiHWit of 
oxygen to Uui ot mtiatc without live influence of oxygen lupen 
mental c v idemt Imm laboratory nak studies cnnlmncd live kinetic 
imcptv Denmark 


95-1345 

Denitrification tn bloflloift with hinlngkalty hvdrntvned sludge 
as carbon aource 

A AESO\ t liondhrtm Lnivnsttvi andH OlH-XiAARt) 

Heifer Sutrur A In hoo/ogv 19<M 29, No KV11 Ql tOO 
The potential ami limitations of the H\I’RO < cmh ept a cvoinpail 
pmcess design for nutnem removal in which the carbon wHirer (or 
ihc denitnfic at ion process o supplied by hv dndysmg the per jwt »pi 
Mted sludge were examined with partuular attention to the effluent 
uniiration o( livdiolvscd sludge in a biofdm proects Only the 
voUnli lattv auds m the livdrols sed sludge were unit red as a carbon 
miukc rhe biofilmv studied were thick more than |9<*0 uttri and 
poo ms ami lhc dcminlicahon ntr was dcM.nt»cd by a hypertvolu 
Mmud type lunctiivn with respct t ioN>th the nitrate and the volatile 
lattv atidk concciitiaiion ITir kinetic vonsunis weir dr let mines! 
Norway 


9 * 1-1346 

( arbon utili/ation in denilrifying btofillrnv 

J la ( Ol R JANSI N (V» uer ()u »hiy Inylituu llotvliohn) S l 
H PSt N irul K D 1 At RST N 

W/ifr r \i frm t A Tnfinolof>\ 1994 29, No 10/1 I 101 109 
( arbon utih/aimn during, demtnftuition in submerged driutnlymg 
hiofliters was mvestiguied Pilot stale upflow arid downflow sub 
merged filters ire King ptc vetflcd wiivtewatei pr< prrt ipMAtrd 
w tsicwaic! and niirifn d if fluent with uncxternaU arivon source wnc 
ludied flic results showed that the degradability of tlu influent 
4 irbon was sigmfu ant in relation in the demirtl ic at ion of Uwr wash 
watn Soluble easily hvdtolysable organics wne orilv part*»U\ de 
graded during passage thiough the* liltcis (hough particuhvfc 
or games trupfied in lhc filler made > coninlniiion to the denitrified 
linn proses*, since a portion of die particles wa* hydrolysed 
Denmark 


95-1347 

Riofilm readnrx tonftguration for advanced nutrient removal 

G K> HIM P iSul/rr ( hrrnlrch fdd Wmtcilhun K 
SORfNSIN H BIROl andH (^ROS 
Httitr A 7r<hnf/h>p\ IW4 29, No 100 1 Ml M7 

A pilot stale Biopur system tapiblr ol mtnfn atron pre dcmtnfu i 
iior ami pod denHnfkation w,o used lo ilniiidui/i reactor , r»n 
liguralmns f hr dc^r idnmn i jie limit ihonv c aused by mass n mstei 
rcMsian<cs Imcluv or rtnithioimfiv vw n d^ lermmrd for the pnn 
ess Mages f nprnmrnlal dua suggeded that m ^eit tin condihons 
moderate .wxiuon of the jm* dcminfn at ton stage rnhanerd NKh 
denitnfic Alton cruj organic tarNm removal due to an peeler,it*<m of 
diffusion rales Fatiors limiting process prrfomuwuc were idenli 
firxj The svMcm tested offeird a level of 5cxibdily regarding HOI) 
removal in the pre deniirifn ation stage through tire potential for 
,icr an on and die possibility of economical nitrate ret jrcuUnon 
Swftxertond 
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95-13411 

Operating experiemc* with submerged filter* for nitrification 
and denitrification. 

B J MEANEY (Anglian Water Services Ltd , Cambridge) ami i 
L 7 STRICKLAND 

Water Sr tern e *1 In Hnoto%v 1 994 29, No MV IJ 11 St-1 2*> 

A submerged biofilm rear.tor tapablc of rntntication t denitrification 
and solids removal was developed The reactor utilized floating 
plastic granules with u density close to that of water and could be 
operated in aerated and non Moated modes The system was purlieu 
larly suitable lor tertiary treatment designed m athievr suspended 
solids levels below 10 mg per litre and ammonia concentrations 
below *• rng per litre In pre denitrification mode, the system wan 
capable oI redwing nitrate levels in effluents from bacteria f>ed 
works to levels complying with the requirements of the K Urban 
W«tstewater f icdtment Directive UK. 

95-1349 

Combined nitrogen and phosphorus removal In a full-scale 
continuous up-flow sand filter 

B Hill [MAN (Royal Institute ol [ethnology Stockholm) K 
JONSSON and \ PI A/A 

Wutrr Si irm ol In hnoioj^\ 1994 29, No 10/11 127 H4 
[be use ot sand biters lor post denitrification was evaluated tn a 
full snile operation A continuous sand tiller a DvnaSarul system 
marketed by Nordic Water Prnduits AB was evaluated lor die 
lomhimtl removal ol suspended solids phosphorus and nitrogen 
using methanol as a carbon source lor drru tube at ton and terru 
chloride lor improved phosphorus removal f flluenl bom a Stock 
holm treatment works vs as lid to ihr tiller ut a wide range* ol hydrauliL 
loadings I he methanol dos tge was controlled hv continuous mom 
tormg of mirati in the cMUieni I fllurni phosphorus Ltuucmniinns 
as low as U 1 S mg per litre were easily obtained Deminhiahon rates 
were not iffutcd by phosphate com entraiions when the latter wen 
above t) I mg [km lure Sweden 

95-1350 

HU>loglcnl phosphorus uptake In submerged hi ofi Iters with ni¬ 
trogen removal 

R [ (»ONl Al V[ S (Anjou Rr< here lu* Matsons l ahttci I Ixr 
GRAND ami l KOGAi l V 

IVj/er Sc ieri( c In htwfoq\ IW 29, No 10/11 1 W 141 
Biological phosphorus removal from wastewater using a submerged 
hmlliter was investigated at pilot scab A Moating upllow aerated 
filter ongirmllv designed toi mtrdicahon and tlcmtnhcation was 
used iactors mflunuing biological phosphorus rrmosal in fixed 
him pun esses and possible bioblter contigurabons favouring the 
c Imninaliori of carbon nitrogen and phosphorus were examined One 
oi more anaerobic con tact periods during the period between filler 
backwash proccduicx were employed Hus mode the selection uf a 
very speulu phosphorus removing bacterial population (possible 
with any existing tyjic ol <u current or counter cuneni bud liter 
trance 

95-1351 

Pre- or iMWl-denltriflcatlon al biological fitter works? A case 
xtudv* 

A DEI <WRi pk Swindon) N JAMES 1 JONl S i 
STRICKl AND J UPTON amt P C(X)Pf R 
WairrkieMt'& Jrthnohw 1994 29, No 10/11 145 | S5 
Die use ot ptr dcniinluotum lor nitrogen removal in low-rale No 
logical filter works w is investigated at pilot scale A range of reeve le 


ratios was examined to determine optimal operating condition* 
Using a ratio of recycled filter effluent co settled sewage of 2 1 u 
was possible to meet a total nitrogen limit of 15 mg per htre An 
economic companion of pre- and post-demtnficauon in ternary sand 
filters was also conducted The uni effectiveness of the pre-demtn 
fi< ation process dependent on the price of the external carbon source 
used The most cost-effective type of pre-den it ri fication process wav 
biological fluidized beds U.K. 


95-1352 

A new moving bed biofilm reactor - applications and results. 

\{ ODEGAARD (Trondheim University) B RUSTFN and T 
WESTRl M 

Water Stirrue A T ethnology 1994 29, No 10/11 157-165 
The operation of u new Norwegian moving bed biofilm reactor wav 
studied The reactor was designed Ui achieve low head loss and » 
high specific biofilm surface hv encouraging hiotilm growth oi 
small carrier dements which moved with the water m the reactor 
Movement was caused by aeration in the aerobic version of the¬ 
re actor and by a mechanical stirrer in die anoxic/on aerobic version 
Hi is arrangement resulted in a very compact reactor and a high 
biological octivitv pci kg of attached biomass Experience at pilot 
and full scale with municipal and industrial wastewater demonstrated 
ihc usefulness of the process with a broad range of wastewaters 
Norway 


95-1353 

l pgradlng and nitrification by submerged bio-film reactors - 
experiences form a large scale plant 

I M l IASI l (Abwasserverband Ampergruppe Inhcnauj 
Hater Suerut'A Tahnoh^ 1904 29, No 10/11 l/r 174 
Ways i>l upgrading a conventional sewage treatment works at Geisef 
bullach near Mums h ind pros iding mtrilKation uipacit) were inves 
tig lied The feasihilitv ot installing submerged biofilm reactors it 
iIk aeration tanks to tnticasc the mixed liquor suspended solid*- 
concentration w as examined The resulting sv stem combined adv in 
tages of contact oxidation processes and the titivated sludge process 
Hucc ddlcrem types of reactor media a rigid fixed material small 
Moating loam cubes and modules containing flexible rope like rrw 
tenals were evaluated The thud type of medium known as ring 
lace produced good results including almost complete nimficunoi 
Germany 

95-1354 

T he optimum medium of the suspended bio-medium aeration 
contactor process 

C I OU\ AVJ (National C cnlral University Chung la) and C 

M i I ANA 

Water S< ieme X Inhm>los>\ 1994 29. No 10/11 DDI88 
Ibc biological fiuKhzcd bed process was modified b> placing granu 
lai actisited caibon of various diameters m an aeration tank as a 
medium for tfie attachment and growth of microorganisms This 
improved the biomass concentration volumetric loadings and re 
moval cfficicncv of the process Tbe continuous supplv of substrate* 
allowed live thickness of the biofilm to be adjusted Tins was achieved 
bv friction among the media elrments and a shear force caused hv 
the agitated flow A comparison of the effects of using van mo 
particle sizes suggested that a middle-sized particle was the most 
suitable to achieve a high biomass concentration stable operation 
and high treatment effincncv Taiwan 
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*54355 

Orvetopmenf of on outocnotk coturol system for monitoring 

B n juutrrobk (ltridied W- 

f foM LINGER (Degrcmonh L-e FVcq> V ESCX3FF1ER i P 
(OTDERCJ P LEYRIS, and R MOLFTTA 
Vkaitr Stance «fi Twcknologx . 1994. 29, No HVf I 2H9 295 
An automatic control system was used to monitor the si an-up pro 
v c durr of a laboratory anaerobic fluidized-bed reactor Increasing 
the load from ! to 35 kg COD per m3 d took 26 d The pH of the 
Hjmd phase, gas production and the concentration of hydrogen in 
the gas phase were measured by on-line sensors and used to control 
astern operation As these parameters varied, the flow rale of the 
feed pump was adjusted in accordance with an algorithm fused on a 
Jcumm tree Perturbations tn the process generated by large van 
jtKins m pH and organic overloads were used to irsi Ihc control 
w *,*cm In overload conditions, levels of methane and carbon dioxide 
m The gas phase helped to identify the reactor s deviation from 
iv>rmat operation France 

954356 

smrt-up of anaerobic fixed film reactors: technical aspects. 

H M’STFRMANN HAl'N (rmvrrviut Hannover) f I 
sfifRlU) C, ZELLNER and H DlfKMANN 
lluiir Stitruf&7nhn»fag\ 1994 29, No 1 (VII 297 4flh 
\V 1 of improving tlie start up behaviour of anaerobic fixed him 
n «.tors were investigated at laboratory scale using 5 reactorsopet 
lie*I ir« parallel A synthetic wastewater containing acetic propionic 
md butviiL ouch in the proportion 2 II by weigh! wiih a COD ol 
1 > 1 a ¥ > mg per hire w js treated F actors af idling start up brhav mur 
^u.led the activity ol the starter culture effluent recirculation 
i), uim dosage and the mode of increasing the organic loading r »le 
\ start up procedure m which the substrate loading was automai 
c ill ngulaied iiccording to the pH value measured in the top of the 
'eutor was significantly more cffeitive than manually regulated 
pi verdures (Germany 

95-1357 

\ fluidized-bed reactor: the R loll ft process. 

R BADO! (District Drbamde Nancy) 1 C'OI'IOM N de 
l MV,| M X M RADARD ami J SIRONY 
d iut S, irn, r A Tn hnoU>n\ 1994 29, No I(VI I W OH 
H ologic.il fimdi/rd bed reactor systems incorporating an air lift 
v sum are disc ussed with panic ular ref erenu to the Rtnlih process 

IV original feature ol this process was that the air lift system was 
mi ide the reac tor and was assisted by a system for the mjei lion ol 
' * oocLuy air (process air) mio tlve reactor l his allowed t»ghl control 

1 'nudi/afinn and aeration factors An industrial sc dc prototype at 
M,<xrvtllc F rance showed the feasihililv of (he process and allowed 
** physiol behaviour of large fluid'ml beds used to treat waMrwa 
’' to be investigated I fits prototype was lo lx used to studv 
u »tmcnt performance in real operating conditions France 

95435* 

(Whavkmr of an amterohic/aernbU pilot icnle fluidized bed for 
the simultaneous removal of carbon and nitrogen. 

F U>f,/ POLANCO (Valladolid Dnivcmtyi F J REAL and P 

V OARHA 

Vr iwr A Tn hn**U^\ 1994 29, No 10/1 I 319 346 
4 biologic^ fluidized bedrcactor system with aerobic and anaerobic 
^ r cas capable of simultaneous removal of organic carbon and rniro 
*?rn Wiu developed at pilot ualc Fbe transport of the oxidf/nJ forms 
‘» f nitrogen was achieved bv intern j) recirculation A flow model wav 


developed to studs the hydrodynamic behaviour of the in* lor Otc 
ratio of anaerobic to aerobic volumes was rwununtrd wpprouMatHs 
constant in the region of 2 5 l Removal* of (t>D suul nitrogen thr 
concentration of adhered bur maw profile* ol opctaling parametm 
ihrucighvxH die reactor and dissolved ovygen levels tn the reactor 
were determined 'Hie system showed a short start up lime and good 
opensmng subibtv Spain 

954 359 

DclcrminatJoa of optimal blofiltn activity In a biological 
fluidUed bed (BFB) reactor 

H ROtRiKKJ (I’mverMia di IwimO U ( Alki V $Pt CCHIA 
(* SASS1 I BOSOO and A GIANITJX) 

Borer Vurme <4 1994 29, No KIM l M* 1 351 

Biomass activity in a biological fluidi/ed bed reactor wav invest* 
gated exprnmcnfallv A vmi pilot scale readoi with 2 different 
supports viijul and glass paitii lev wio used Die <qK\ tfk bumkiw 
activn> rcac hod a maximum with rcspcc I to biomass hold up aiwI bed 
expansion before dec lining Riuruasv At tisity was strongly ufleaed 
bs liquid solid nutw transfer and support roughness whuh Also 
determined the* compactness of binhlm and us diffusive properties 
Rv conffulling Ivd expansion it was possible |o determtnr (he 
macro reaction regime external mass transfer hiokmetus and dil 
Incise control in trillion to ihr mflnrni umcentuilion lo optimize 
reactor peilounaiut Italy 

954360 

Scale-up and bkomanw hold-up rharar trrtxlicw of biological 
fluldl/cd Iscd reactoiv. 

I 0/11 RK i Istanbul 1 n him a) l nisi tmi v t M It RAN and A 

H IDRIS 

WiineSnzm# (C Tnkn o/ogy |9«M 29, No 10/1 1 3*1 V*0 

II ivic design intern for the vi ilmg upoi vudmg down of inaeiobu 
fluidi/rd bed teastm 1 wen lnvcMigaled Hionuvs hold up chsuai 
tcnvtu s of this ly{x* of ieActor weir studied in detail Phc design ol 
a 12 5 hire lalxiiiforv si ale Huidized IhxI was based on that of a 
peomriru dl\ similar 70 line pilot stLde flutdi/nl 1x^1 PriH^ess tsrr 
tnrindik.es an<) biomaw hold up pfojvmrs wcri complied X gen 
rr,il expression lor the prcdnlion ol biological fhodi/rd l>ed 
jxiriisines wa-* devrlojxsJ Both IihuI and overall porovUn' were 
predicted on the hasn. of tnolilm thickness expansion imlluirnt 
media vlianuter ami dtnsify Data (torn the sludy were used in 
ronfitmthc validity ol the t xpirwum I urkey 

95-1361 

Kinetic behaviour of helcrolmphii and uulotropbh biofllrtix 
in warilewater treatment processes 

M M< >RI AI llnstitu) National drv S< temei ApplupN*es iR 
F mu louse i 3 in B < APDF V|| 11 I M AI Dl< nnd I 
( MU / 

W tiler A /nfmoh^K 1994 29, No 10/1) W WI 

Dh^ gtowrh dvoamrexof Iwrterotrophic and autofinplm biofdnn were 
msrMigaird u%i«g (oiorntmrul labor «itor> scale annnlai rt.wiors 
] wo type 1 of hat ten i colonizing th< support media jit The same urrie 
athve and mac live baueru were distinguislieil Ai use biu trna werr 
found ai the hiofilm/lirjiml mirrfate and were rrs(xmstbJc for tort» 
lx)h/mg suhMrair while macTivc Indena were Imaicd inside rb^ 
hmtdm and ptavrd no role in ihr substrate omoval pnxeu Fhr 
bcduviour oT autotrophic and hetcionophu biofilmv was similar It 
was pisvrble develop a Bun and active nrtnfvmg hiofilrn in 
conditions !. harac ten zed by known sliear fonts Francr 
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95-13*2 

Vftttdattafi of it mukfcnibsIniUf nnlhcmaljctl model (or (hr 
rtfimttttkMi of the denitrlfkalkm proem in flukltaMt bed 
biofllm reactors, 

B MtAMO (Municipal Agency hw tnergy and i.nvmmmem, 
RomchR GAVASCl A MISI'II, and B VIUTTI 
Watfr V irru r A In tan/ngy 1 994 29, No UVi 1 401 -4(/H 
TV performance of « mathematkal model ticognrd to simulate (V 
operation of a fluidized bed butfilm tnu tor carrying nut heterotm 
phn ticmtnfitauon was evaluated A scries of experiments with a 
pdnt u V feattor confirmed the aIimIk#v of the emulation model to 
determine i oik nitration profiler m the rrauor IV roixlrl was based 
on multi substrate Muharliv Mrmen kinetic ami u*>l at count of 
rmte* transport rciidrnir phrnofnerui within ami nutMdc hiopurtnlrv 
Mrtrrotrophu biological rlrnitrificrflinn in anmi londihoris yuan 
xuueijtfully simulated Phenomena cauerd hy < oncxem* transport 
ami turbulent dtMuocm w rrr taken into at count Italy 

95-13*3 

Nitrogen rrmmgj characteristics of nitrification and deni trill 
catkin niter*, 

I (KIN fBnga/iu l mvmity Istanbulj and I 1 GON1 N( 
Watrr Si tem r «t In hsiofogv 1994 29. No I(1/1 I 40*1 41b 
IV (csiHihilii v ut nitrogen rrmm.il from high strength wastes using 
submerged nitrification and drnitnfu ation biters was iiivrsiigaied 
with portu olar attention to the kuietu opn ts oi filter arranged in 
series In utirifM ution t k metk regions i harm Unfed hs lirt lull 
and zero ordrt kinrtM v were Jisimguishvd Hu ttansition bom 
ammonia limitation to oxygen hrrutaium ixturrrd when the hulk 
oxygriiAmlk ammonia mho was about 2 5 n* 4 Since thiM nridition 
was often not achirvrd in full uair systems live mtritn ation poxrv* 
was oxygen limited IwokimMu regions lull ind /no sutler were 
observed m demtnln .itton I urkrv 

95.11*4 

K valuation of multiplespecies hiofllin and flea proim** using 
a simplified aggregate model 

M f VRHM VI (lb iraki \ tuver oty Hit a hit md B I 
KITIMANN 

Hub* S< H7ii i A fuhtu»h)%\ ! 904 29. No |IV11 4 PI 44b 
IV mllueme of murohial aggregation on thr viability of mudua 
tion m multiple species tuofilms and tbs s w is investigated using a 
simplified rnixlel IV 4, model was based on \ layered system with 
each layer tunhumng » different type of biomass and look uimint 
of onus tr.im(xifi resist ukc foi all vubMuir* ami the fotnulnm md 
sortsumpiiovi of soluble nikmhi.it poxhkts TV mixtel showed how 
lbe outer layer of hetrroirnphs in a hmfdm puHcstrd the inner lavrrs 
tif mfrdiers arul mrrf bronutss from Jeiashmcnt so ensuring great! t 
mililuam>n stability TV nuHkd identified ke\ ddlereiKCs among 
hiotilm fUx and disjxuscd growth processes Japan 

95-1.1*5 

IMontms growing on gw* |sermenbk membrane* 

(* KOI H( Ml NH i l eshnische l mveisitat Munich (liiuhing) 

A CAMPIR amir A U (H RIK 
Bufe/ Si 14 turd 1994 29, No 1(1/1 I 447-454 

TV use ol gas permeahlr membranes us earners lor the growth of 
has terra was examined In tV membr.mc biofilrn reactor tV mem 
Vane separated an oi\ gen combining gas spate Imma compartment 
through whn h wastew atcr w as passed This ssstem was a promising 
tool for the iiensbu treatment of industrial wastewaters and offered 
the possibility of immobilizing and exploiting bacteria with pamui 


lai meuboV propcnic% m comrolferd process eondtuoas The porr* 
of the membranes were cotomacd by bacteria, though certain strains 
h^d difficulty in attiiching tbemiclvey to V po l vet hen mid mem 
brant used Scanning and irammi^H>ii electron microscopy irnr 
used to study Vo film formation Omuny 

95 * 13 ** 

Nitrogen removal from wastewater* by a bio-reactor with par¬ 
tially and fully submerged routing btoflJim. 

> WATANABi iMiv.i/akit nivrrsityi D V BANG K fTOH 
MiK MATSri 

W uirr Si iJtru r A fn hnoitofy 1994 29, No MVIL4H 4?h 
IV prrf<*rmarv c of a Vorcacror using partially and fulls sutunerged 
nHaiirig bmfilms to remove nitrogen from municipal and induMna. 
Witsiewaiers was studied IV system achieved simuluncmis ntiofi 
cation and demmficatnm m the partially and fully submerged 
Vofilms icspeiuvdy The etfeu of the ratio of IV 4 <vfw.entratioio 
of ml limit myanu carbon mid ammonia nitrogen on the effiocms 
of die pfosrss was determined Scftk-d mumupal wastewater and a 
synlhelH wastewater umuimng ammonia nitrogen and orgamt itm 
feiul such as atrlalr ethylene gfvud. phenwij and poly sin\ 1 akoho 
were sue cesstuliy treated Japan 

95-13h7 

AdvarKed wustewiatcr treatment plant* m Ugtmm combined 
with biologicttJ contactors 

B M Ml l N HI N > Bavei l unde stmt fur W issr-Twutvhafi 
Mum hern 

(4 filer Vo me r^rhnruoe' l lJt M 29, No I i Jl 
A full sv.dr lagoon system ot w iMew.uri treatment u is upi.ued b\ 
rotating biological umUctors iKB< t designed fm nunliwihon Ihc 
system i omiued of in aiuerobw I tgmm 7 RBt i high ioadn 1 
srdtnienr ition farik from whit h vludgr was rrt v*.kd ,ii 1^0 2^0 px' 

^nit ot dry weather How to tin tagout a seduneiiuiuon and pohshin, 
pond and brulls irr itmem b> marsh phms Ihr iota! rutrogi 
loiiimg on the K|i( w.ivo’nyiy jy-im"' 5 while HOHlnidmgo 
! I |K*r n.J si was greatest in wnur Rcmm \\ ilfuinu v ufu ( 
poxrss stability were umodentiy high wf.ik enbaiued Vnlogua 
phoipVirus unuw U w is alsit aHiu*yrd (.errmim 

95-1368 

l pgrudlng of rotating Notogioal contactor iRRO systems to 
achieve higher effluent quality. Including biological nutrient 
enrichment and reduction technique*. 

U Ml <1 rnifonmcntal'Meallb Serskrs RichfieH Wo i 
34»j/« / \t irm r X It hnolt*n\ 1994 29. No 12 |9'* 20f> 

Method* of improving the pc'rtonnanhr of rotating budogu.il mn 
l,Hior RB( i .ire ifiscussed l ptaied hearings tV us<‘ nf Io,k1 iclh 
n> monitor hiomiw supplemental .ic-ranon and air assisted mt.iimr 
air sonsuiered Ihixesv upgrades are based on sohds rectrculatioi 
whuh improved rntritiianon allowed demtnfuaiion m a moduli^ 
systrm wuh met bam 4 addition and enabled some phosphorus ft 
imivnl Solids reurcubtion fnym ihc secondary sedimentation tank 
wav applied to a unit of 4 biodiscs in senes m improve margino 
performance TV RRC lost 25 50 per cent ot thnr biomass but lh^ 
was olfsei bv the increased suspended soluh Ifflucnt quality im 
pnued 5{> per cent and a signdicani reduction of nutrients occurred 
Surplus sludge settled and dewatered much more rr.jwid> than fror 
conventional RB(' Rccnculation appeared to reduce disc surface 
area needs bv 25 and M) per cenf fnr carbon and nitrogen remo* j‘ 
rrspeclivclv H.S.A, 
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A (MdintoK wtotel for activated dodge wmodary lettlm. 

4 \ RRITIKOETXEA (CF.FT San Seh*»tu*nt and J 1 
GARCIA HER AS 

} 'tvmmmtnkii Terkmtfof\, i W4 IS, N ft II 1UM lOhO 
^ <j> ramus thickening model lor a laboratory uahr secondary set 
»<jng tank used the sludge blanket amt miration profile to obtain 
Mured tn the settling tank and irx fueled the rd&tinmhip between 
ihKififtung Done height in the blanket and bottom com tmmion The 
proposed model was coupled to a btodegradaxion model to title] a 
gtalial model ol the activaicd sludge prootM ami predicted variables 
included biodegradation, sludge blanket height, reevtlc tonoentra 
'a,r\ and stored mass Continuous thickening tests wen* i undue ted 
n* model calibration, and computer simulations demons! raxed the 
influence of incoming How and underflow rates on predicted van 
tables and illustrated model performance under hydraulic and biodc 
gradation transient stales Spain 


*5-iro 

Implications of activated sludge kinetics baaed cm total or sol 
uhle ROD, COD and IOC 
\ M II REHAH I (King Saud l niversnv Ritndh) 

* nvtr >nmental fee hni>bq\ 1 15, No 12 1161 1172 

V ste«id> state kinetic roculel of thr activited sludge pox ess is 
r*rvemrd and different combinations of total and/or soluble BOD 
i Ul> or total organic carbon TXK j obtained for a munuip.il waste 

* #ter tit ucd in experimental reactors were rmplovrd to determine 
' - 1 kihctii i oef Ik tents used in the mc*del equations In dein mining 
Ur T micro organism growih kmcm iocf fit tent the model kM ills 
■strt in good tgreement with cxpcrimenul values lor all data com 

Minns (>nl\ HOD data could hr use d to determine the 2 substrate 
imm iUcxdfn icnts unless the non biodcgratlabU fiat lions ol efllii 
n s hiblr (Of) and UK \ 16 ft mg t*cr litre and 1 1 mg per litre 
ispcutsveU i wcrerrrrimcd Apphc ahon ol BODkinem cocffu icnis 
k*ur mined from total teed md soluble eflluent BOI> datai dim 
tad d the polrniul errors resulting from thr me of published kmelu 
ixttkicntx without knowing the basis for tbrtr determination 
Saudi Arabia 


W 13-71 

' Ramin additions in the twin* of biological wxagr treats 
tnrnt part 11 needs of saprophstit bacteria of various taxo¬ 
nomic groups in Industrial and municipal wwigr treatment 
plants for the vitamins of Ihc H (trrxip 

1 l 1ND#| amtesanxi til fur W asserlorst hurii? Mutkhrin and H 
I f MMIR 

it/ WimrrMlnt<*nrf DAM 135, No li M2 64*1 ' hi (tn man 
i riglish vummarv) 

Ihe vuamin B rectum menfs of taprophvlti bacteria present m itli 
1 ited 'Judge biotoenoses obtained from municipal ami mduvtrul 
f ffluent treatment plants were investigated as part of a Muds of the 
vossible benefits of siurmn supplementation for the actons of the 
hi *ma*v With the exception of C ytophagatcar and certain Havn 
f KiUeni organisms requiring viumtnv of the B group werr derived 
boni all the relevant classes including ( laundm Hot tth and pro 
’cobaitercac groupings their requirements were however iimiicd to 
thiamine and nicotinic acid It remains to lx? shown whether 
mv special metabolic functions can be positively in flue m ccl bv tfxc 
•iddition of these vitamins when the organisms form part of a spt 
utlw*d bwicneoosis tor specific treatment objective* hnglish tians 
wion 160 pounds fUerhng valid for IWj Germanv 


9MJ72 

CompftrkKm of stogie-stage and two-ati cti sated till 
prutesses for the rxp* nwhm of tin lmahmck WWTf*. 

H h WIMKI FR (11M omuhmg lutgsneers Innsbruck» and W 
WIDMAMN 

M> attr S, tsn< e d fti /»noir*|M JH, No 1 2 hU ^ 

Singh* stage and AB pnvcrssev wen? cxmtpured n% options fm thr 
expansion of » .sewage works m pamBel pilot plants Ihc ungfte st«|te 
pitKcss umutltd <d a pftman s lanbet followed bv anoxic and oxk 
BK iivaied sludge stages with anaerobtc umkn off line The AH pisw* 
ess iih cHpewated an initial aoration tank and an intermediate iwsdtmen 
tatmn tank followwl bv the same processes as the upglr stage unit 
direct iml to the munu stsigt was also possible Both processes 
could meet effluent discharge nrquiremems of BOD ammonugaJ 
nitrogen mi total phosphorus of IA \ ^nd \ mg (scr Jure rrspec 
live Is Aeration tank volumes for die single stage process were 2^ 
per (ent highei than iot d>c AH prexess l>ut the single stage process 
wjs pieferred fvecause it was more spitu: effluent overall simpler 
to opei ate and die old piantiooUl b< moie easilv opiated on (his basic 
Ainrtria 


•5-IJT3 

l pgnftding of thr waste*water treatment plant of the rttx of 
(Hdenburg 

R KAXSIR ilc*.hmM.hc 1 hmetsd.it Biauiist hweigl 
Viiiirr S mm t ii fr*/tno/o^i 1^4 \n U h 1 * 

Du (lldrnbuig sewage trratmc id plant was mtrinird h* inert H< >D 
loti! inoigamc nitrogen arid total phosphorus i4»m enlrainmc ol 20 
IH md l mg fKJ lure tevpctiofls A vmglr Mage activated sludge 
plant with enhanced btologual phosphorus trmoval phosphorus 
pfiupiutiou and |>re anmui rotw Jrnilrdkation was chosen Dm* 
rrudoi volume wa« c aluilated lot a sludgr agt ol 12 d I he muiu 
fr Mi on could N s »nrd between tl x and 0 ^ lor flexible operation 
Initial problems of ait disinbutnm wm oceuonu b> teduung the 
head dsosr ? nf the diffuxrr v\Mrm* ( mi vent tonal c ire uhu c iardieix 
with m raperc but without sludge hop|vers wrir used to simphfv ihr 
construe lion of (hi tank'- m ground w idi j high water lubk Imlial 
results imJkatrd that She plant would .it hteve its standard 
(termanv 


^5 H74 

1 pg rod I rig of existing sewage treatment plants bv computer 
simulation game or realitv 7 

R I van tier Kl IJfDHV V\ ale» BV AimsfcMirl A (» N van 
m Ml M and 1 I v in BRf I kill \ 

Hitjier \< u'tu t A h < hnolopx |UU4 2V, \u 12 1(K> 

An ids a ik rd *a w *gc irr itment rnosk I MR! AM was ipphrd to 
improving (he fterformamc n| thr kr.dmgsr»vrrr M k wagt sxorks m> 
ibid M achieved 7* per trm irtmn il of influent nitrogen md pbns 
phorus Du* etfr<t of ddtrrcnt onirol mrthanoms and niint^r me cs 
arcs could studied without i oslW revan h Ihe rnridrl was 
< ahbtatrd with dal > fmin the original pi »m ji low lotidect ( arr^Hixel 
Hbsatcd sludgr with ptc sedmwntahott ImpiovenHmis were ob 
lamed b> imrgrnted aeration control and on hive mrnxuinneni of 
ammonia arwf nitrate umc mirations logrdvrr with mainten uu r of a 
high mixed hquoi solids urmeruration and the drniinfhation of 
return sludge Prr-drnurihtalwtn optimj/aiion of die influent feed 
arwJ total precipitation did not «crm worthwhile for nitrogen removal 
Tfx rrwxlet s rrsuifs would Xjt tested in a pilot plant Netherlands 
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95-1375 

I /pgrading of waste-water lr*»tm*M pbmtA for the biological 
nitroften Whnimdion by the injection of on-line prepared 
mixed nil turn 

M 01 ANt'llK f/jijtrch I mvrrxiu ( roalu) % BAN, V 
SOU AN and I PAM IK 

Wuitr Si i ffu * A In HwAtw. I 994. 29, No l 1 \ 29 I 3* 

Tlir propagation id mixed cultures of bacteria and fungi of known 
ktnrUi arid growth char m ten Mia, ami them *cttjMtMtinuou& mice 
lion mtn Activated kludge were studied in 2 types of application 
Nitrification was achieved in botiua&ev The performance o( a plant 
removing ( OD ami phenol from u>ke oven wane was uprated to 
oxidize amriHUiM by a dir signed mined c ulunc In another example 
at the Sid/burg mumupai activated sludge plant, a mixed i ulturc ol 
nitrifying and oxygen tolerant drmtrilvtng strains achieved a total 
nitrogen removal of 70 IS per cent Unite hrnrnt ot normal activated 
sludge with such cultures could obviate the need to extend ovri 
loaded wastewater treatment piano- kurnpe 

95-137 ft 

Upgrading of activated sludge systems for nitrogen removal 
hy application of the IJN FOR CN process 
M H MOKFUK H INDb AktiengexrlKc lutt Munich) 

Watrt S'iirurX />j hrio/ogv 1994 29, No I*! HW I 7h 
I hr IJNH IK UN pros ess was a means of upgrading activated sludge 
plants tor c arboo and nitrogen removal by mtioducing highly porous 
plastic foam cubes to the extent ol tfie |M 40 per crril ot the liquid 
volume 1 Hlucnt screens ptevented the cubes leaving the aeration 
/one Iwcntv three plants were m opeiamm or under mmlnuoim 
prnu ipallv in (ieimam ITir growth ot fixed biomass iru teased 
volumetric elliuemv c omparrd with conventional plants Simulta 
ncoux nitrification and dcnitnlu alion wok plat e Dennis ol the 
brnsing sewage treatment plant are provided Germany 

95-1377 

Upgrading of a two-stage treatment plant for nitrogen elimiiia 
lion. 

O BURK A (Dom/alr h.itnmk Wastewater Ireatment Pl.mM K 
VODOl’lVU tnd M STKA/AK 
VirJO/ Swrw# it /m/|/m»/ov\ I 9 *M 29 , No 17 7 K 4 ?H 9 
I uhatu rinetil* to t 7 stun .khvjtrd sludgi plant were pwpmed 
w hk h wutdd esieod Itii u < ond \tngi ini mtnln ulion and demtnti 
cation i|n sludge age would tv 17 d 1 he si mud mage would hr 
I of mod horn convetworis of the tnmicr vrmndrrv seditneni Uion 
tanks Ihcsr wm <o t« ou leased In hi per tent and new tin.u 
sedimentation link', innshiiurd Mu lust stage would icmarn as a 
highlv In ided athvaird sludgi unit llu design would use o mm li 
of ttn existing units as possible being mnsti.une.l b\ tin naluie o 1 
Ihe ole I tie proposals wet* to tv tested m a pilot plant Slovenia 

95*I37K 

< oiMWHjuerues of the behaviour of activated sludge plants with 
combined sewage inflows, 

I l UNIX )N( i i V\ uppci v etband, V* upturn ah 
WtUff ,V on. r A In Ano/rurv I W4 341, No i I 49 ! 40 
Dynamic simulation was used to investigate the influence ol iom 
bmed sewage inllmu on activated sludge plants Ihe l*\VV(d Adi 
sated Sludge Model No I wa uwl to mixlcl Ihe Buchenhoten 
treatment plant K>Uow m« an im tease m the water inflow rale due 
to tarn Ihcic was a Mgndkam nwrease in thr: mtiogeruoruentiatimt 
ol the chiUIow ol the activated sludge lank Hus was due to the’ total 
KjcMahl nitrogen mfluent hutd }X*ak generated bv tf>e combined 


vrwer inflow, tognher with displace mem of bionms to the secon 
dar> sedimentation unk The ammonium effbem concemratioi 
macdi>ed with the ratio of dry weather flow to combined sewerage 
flow Measures were required to buffer these load peaks in the inflow 
/one Best icsuits were achieved with inflow storage Germany 

95-1379 

Simulation of the operating conditions of the municipal waste- 
water treatment plant at low temperatures using a model that 
Includes the 1AVVPRU activated sludge model, 

N R 'NAMIZ1 1 i HokkAido \' mver^ity, S iipptira), and T 
iakakuwa 

Watrr Si itrtcr A 7tt bu)h^\ 1994, 3H, No 4 1(15 113 
The effects of low sewugtr temperatures, which would arise fiom 
discharging snow m the sewers, on treatment povesses were rmni 
died with the aid nt data from a pilot activated sludge plant operating 
at JOC Friinan v lard nation was expressed by \ Vosbe I and Sak typ 
formula, and secondarv danfiuitum by an cmpimal miHkl relmev' 
bv Chapman aeration tank pcrlornhirKr wav described bv the 
lAWPKl rruKUd rhitkening ami sludge pressing wne alscv sum. 
laled Phe lAWFRf riwxlel was calibrated from the pilot plant result 
and verified from data obtained at other temperatures Si mu hit ton 
ol sludge and cake production mixed liquor vilids and ntinhtru 
luirru at these temperatures would overlikid the existing sludui 
m-aiment pan ess Japan 

95-13*0 

Optimisation of waslewaler treatment plants h> means of com 
puler models. 

K DUI*ONT (I Kiugrr Systems AS Soborg) and () SlNkJM K 
W itrrr V« irm e A fnhnoiofk 1994 30, No 4 I HI l 4 H) 

Du* optimization ol wastewater treatment w as suulinl m a pilot plan’ 
emplosing anaerohu .inoxu and aerobu prixesses A vomputu 
hkkIcI bM)K Version 7 2<tb,isrd on the IAW t*R( activated sludg’ 
model No | was vein ted The pnmarv tool of talih f afiou was th# 
characterization ni the wastcwatei and actuated sludge Spec 11 
attention was given to mtnlicanon known troiii previous mvestig i 
lions to millet (x c .isional inhibition Mcxiid constants formlnlicatio' 
were determined tnun experiments Del tiiluousiams were usedf ' 
most ot the others 1 he < alihraled model was applied to th< opna*'iv> 
of die filin'plant eiv inh? dissolved ox v pen set point % sludge ace if. 
th< lemnh ol the opTating oik* Hicsr improved operation a 
thou eh die .icml'u sludge o r e of I ^ A prnsisl 2 d u>o low for staHf 
mtrific Uion 1 hr proiei * demouvir.ued the teasibilnv of opumi/iru 
i treatment pSini bv computer mcHleihng IVnmark 

9<?-l3Kl 

Parameters for dvnamh simulation of wastewater treatment 
plants with high-rate ami low-rate activated sludge tanks. 

I BRANDS iKVV HI Aik hen* M l 11 BKSMND and M 
DOHMAW 

Umer N irni t A Ti*t hru >/ovi 1994.30, No 4 711 214 
Parameters tor activated sludge plantv comprising a high foJloweii 
by i low Kite process war measured h\ several trvhnufues I "he** yield 
c»vttkient was obtained rtspinsmctncallv alter adding a know; 
amount of (4>D to a sludge in the cndvigcnuux stage Biomass was 
measured bv DN A aiulvxiv and dec ,n rate bv monitoring the dr 
c icase of DN A Maximal specilic growth rale was calculated fror 
respirormMnc viuabv applvmg Muharlis Mcmenkmetns High rate 
sludges h,kl lower biomasses and weld uxrBiuents than low rate 
sludges. ds\ av t ,itcs and maximal spculic growth rates did not ddfc r 
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greatly All the Jetermmed kinetic parameters were below reported 
. aloes Germany 

954JID 

c Hi4inr cstimulSoKi of the respiration rate and the o*yjren 
transfer rale at Kungsangeff wastewater treatment plant in 

[ p ptuda- 

B CARLSSON (Uppsala University’), C F LJNDBERG. S 
U A5SFiJBi kAD, and S XV 

Watrr Si trm r X 7rchnt4t>g\ t 1994, .Id, No. 4, 255-264 
An algorithm was developed to estimate the oxygen transfer ami 
respiration rates in activated sludge It used a Kalman filter approach 
a-ix-re the oxygen transfer rale was modelled w,ittx a static, con 
strained, piecewise linear model while respiration rate was irpre- 
M.-mexi as a random walk The Kalman filter rrcwMvch estimated 
me model parameters to track time variations in the respiration rate 
TV procedure w as tested on a full-scale plant Botch laboratory tests 
were carried mil to obtain the respiration rate whose values showed 
agreement with calculated results live control of dissolved 
ivygen concentration at this plant is described Sweden 

95-1383 

Monitoring of the maximum respiration rule. 

H SPANJFRS ( Wageningen Agricultural University h H 
HMMINK, and A KLAPWIJK 
\^:trr Surru r d TV. hnnlofi). 1994, 30, No 4 W 28K 
\ continuous respiration meter with sludge flowing through the 
' '.pinition chamber was fed with wastewater exceeding a critical 
'row m obtain the maximal respiration rate Hus was verified at 
'litersals hy stepwise increasesol the wastewater flow The maxima! 
r. spffation rate of activated siudge was measured in a pilot plain 
ihifcted in influent flow of a square w ave pattern with a 12 h period 
Mean ospintbon rate rose when the flow was high and fell at low 
duws Netherlands 

95 KW4 

Hirer vear* of fulhvculr C aptor process operation at 

Motimisville WWTP 

y S GOI7 A (pW f V» aste Solutions, Ini Houston. 'Tex i, M l* 

KI DDY M K SIMMS ami 7 i I,AKI N 
U.nrr.V, t rru r X 7>.Vo/og \. IW, 29, No l(V| I. 175 1X1 
TV Capioj process was evaluated at full stale during a three year 
;x"rtiAJ at the Moundxvillc/Cilcn Dale waMewatei treatment works w 
A'rsl Virginia The princess utilized reticulated biological support 
media to icum large amounts of active biomass in the reactor The 
macior was Idled with ictuul,ucd polyurethane loam media basing 
:N*ut 97 per cent void space, mi allow ing a combination of utt;* bed 
and suspended growth provevecs The ( aptor arm took up about a 
-cut of the total hydraulic retention tone of the activated sludge 
nroi.esc A 95 per cent soluble ( BODS removal, 70 90 per cent 
nitrification and 40 60 j>cr cent de.n tin fie alum were achieved ui the 
’ aplor unit I VS.A, 

95 1385 

A novel high rate method for the nilrfftoition of sludge liquors 
votitiiiung high levels of ammonia. 

5 R RICKIN (Engineered Biological Services, Slough j. and f ; I 
5 A UNDER S 

ttfi/rr four nee d Tct hnoif>%\, i 994. 29, No 12. 139047 
Die nilniicanon of solutions containing 500-1000 mg amrmwmal 
nitrogen per hire as ammonium chloride wav derrumorated in a 
’-"'•hire laboratory reactor containing foam blocks seeded wiih Si 


troMvmmas smd ArfroNit itr cultures. Hie treatment id digewnd 
sludge liquors was then evaluated m 30T in a ptku activated vludgr 
plant contammg loam bknkv with pH maintained al * 2'7.6 "The 
plant was also initially seeded with nitrifying bin ten a An effluent 
standard of 40 mg ammoniacai muttgen per litre was achieved at 
nitrogen loading rate*, of 1 2 kg pei m3 d, although supplemental 
oxygen was above I kg mtmgen per m3 d The fount 

hkxkv eflWieolly supported Use mtnfvmg population and the lies' 
sludge vetoed quickly Ttim was r\ ufcrncc that the plant would have 
operated adequately without foam bkxkv Nitrogen lose incites the 
reactor wav 6511 per cent through volaitiluabon, cell growth and 
denitrification l\K, 


95-I3K6 

Upgrading to nitrogen removal with the KMT moving heel 
hiofllm proems. 

It RDSTRN (Aquairatn Norwegian Wafer Technology ( "enlrr, 
OsloiJ V SUJUDAI I N, and H NORDF10TT 
W oirr Si irmr X Jcfhnoiogy. 1994, 29 , Nn 12, IH5 195 
An activated sludge plant prtveikd hy chemically - imiMed veduneii 
taiinn wav upgraded for nitrogen removal b\ converting tlvc aeration 
basin to a moving bed hmfilm reactot hiofilm c amei elements war 
10 nun polyethylene cylinders of 0 9'2-b.9f* g pei cm3 Aeratirm or 
.stirring contmuuth moved lUe elanrnls upwards over the surface of 
the sieve thai preveniiM.I thru leaving the rear for, No recycling of 
displaced btornaxs wstk necessary IV aeration basin was split into 
5 atmbic /ones, 2 lor denitvifk'siuon with methanol rtdtiumn and the 
last for post arralion Avxnigc biomass l omrutnition w as mound 4 
kg pn m3 and sfHxibc sludge pOMludion 0 kg fKrr kg UOD 
removed Sigruficani nitrifk aiion began ai 1 5 2 2 kgBOf)pn m T d 
Niirilicamm rates up lev 7NO g oxidized nitrogen f>r,t m3 d were 
observed Nitrogen removal of H0-‘8l |w;r cent could lx’ obtained with 
a total empty bed hydrauhe retenfmn tune of 1 h li Nurwav 


95-1387 

( hMniderhiifiiin of the nitrificuliun pren ess for design pur* 
[Ktses 

O S1NKJAFR fl Knigcr Systems AS, Solxorg), l >ND( <AAKD 
I 1 HARRTMOi S and ) I MANS! N 
Wiitrr \< irn< e X f rchno/i>%\, i '^>4 30, No 4 47 5b 
Design data for upgrading ('opcnhagrnN ?arw-agr works to nutrient 
removal status were obtained from 4 years pilot plant cxtx'nmrntx 
Idle wrieclrd configuration was an anarmbu reat toi 1r>{lowed hy 
alternating anoxic and aerobic activaird sludge reactors J’hr plant 
w.is npf'faird so that the fourth piirnmrterx obtauwd c on id V c<*m 
p'irrd with literature values Maximal ruirdicafion rau> were nb 
lamed by frequent sampling of mixed liquor from ihr pilot plant over 
l 74 h Levs Mi urate vriAions nt dm* Lifter tevi were earned out more 
frequently on ote to nmniruze costs TV test results were interpreted 
according to Michael is- Mrntrn kmrbcx ;uidc onei.lions for tempera 
lure by a modified van * Hoff Arrhcnnu equation haw dc-Ma wetr 
rMwniah/ed l<‘ lacthlatr compamoris w ith literature values. ('otm 
nom lor substrate hmdalton and the fiction of mUrfying bacteria in 
the awitivated xludgc were also rRu evsaty TV itxuilx yielded fiesigri 
data and alw» vruJiuiied iV »xt aMonal prrxrmT of inhibitors 
Denmark 
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RenMimr control wf nitrogen rrmmaJ at fuiDtwafc wtin% oxida¬ 

tion reduction pofraUaJ 

K WOmm\ 9> AMAK \< IMhiM I Dtntre iuchkuI du 
Madunitmc Agnude tic f kshic Rual drt Lau* ct dev hire is 
Ptm; A ffUJUII 1 M Ai/DK and I DLH.VKI, 

Wuirer ,V irru e <i /"rr hnolutfy 1994, .Mi, No 4 707 710 
Nitrogen removal wan optimized at a full fa ale biological nutrient 
removal an/vated sludge plant with anacruhii anoxic ami aerobic 
stages by on hnr monitoring ol oxidation reduction potential <OKP) 
and Unsolved oxygen I IK>) Dm* set point* lor (IKP were 250 and 
70 mV relative 1 to a silvcr/xilvrr »blonde rkrr node the lower value 
reactivating the air Mipplv Breakpoint* were rrrnrded in DO and 
1 )RP lime profile* when the ammoniac a) nitrogen „ <uk duration was 
he low I mu fier litre for a lew rmmitr* Bieak point son the OHP time 
profile alter cdisahon ot .(nation ih t Hired if oxidized nitrogen was 
lie low I my per Inn am) ilit DO at the end of the aerobic cycle did 
not exceed ^ mg jhu litre Dr hreakfromts were no! seen under 
condition* of over or urukr irratton Prance 


95 u#9 

New IIPR prucew achieves high phnftphorttt removal levels. 

J (' I AMB f JVdmrmf Ohen Heuvlrv R drigh Nf ) and M V 

HRf H)KHAR I 

PuNu Hoiti 1991 125, No 1 I 1H VI 

Die POM prmevs from Piedmont Olsen Hendev is i rrcrntlv pit 
rntrrl biological phosphorus removal illPR) prurss that hul 
a< fumed higher removal rati s from wa\irwatei than pirvuni prm 
r*ws ’Die IH >11 pros es. used 7 sidevto am . to at him i rernov at and 
to provide flexibility and rmiea^rd oper Hum outrol Inllowifu 1 
experiment il and held studies a lull s k alt pio* ms h idl» on uisiallt d 
m DM7 at the Wilson N ( ItcMtinent faulitv Ads Ullages ol HRR 
ilk hided flexibility steaefv stair sideslieam processes independent 
control and optimization town chemical costs lower energy ir 
qmtements and reduced sludge production Drsigu and pones, 
optimization is dev rihed umI initial operational rrsults arc \nmm i 
n/cd l .S \ 

95-119fl 

Mudv of the phosphate rertimal process Impact of trisodium 
•wilt of iiifrilntri turtle acid iM A) 

K 11 f Al \KI 11 v olt Nation ih* Supruentr de ( home de 
Kriini vi \ PMSAIOVR M and t. MVR1IN 
t nbunir <(t l / on 1904 47, No 5 "l 71 7 Mm I ouch I nghsh 
summat v > 

1 he influent e ol different t omentutuons of nitnlotu keiu at id N I \ 
on Ihr biological phosphorus removal effluent y ot activated sludge 
biomass wav investigated in the l ihoralorv A disc onttnuous metbesi 
involving altnnative exposure of the biomass to aeiohiv and auoero 
hit conditions indicated rhat inhibition of phosphorus uptake ck 
noted at a level ot 40 my N I A per g biomass idr\ wnghu In a 
beruh scale tunhuunus system howevrt there was a fall m the 
miiogen and pbmphonis removal performances 10d after the mho 
duuton o( N 1 \ at a t onccnfr.uion lew than die inhibitors value 
f olios* ilie this the precipitation of phosphate bv aluminium or fetus 
salts added tvi samples ol settled sewage containing .edekd N 1 A w as 
examined using ^ iar test print d ire Uk* irsults indicated no adverse 
cdlectv due to VI A on the coagulation prexess with no drHererues 
m the icmo\,d etliviencv when either of the tnv.dervt metals or 
caUiunt were used as,oayulants l>rere air 17 references (bnghsh 
translation 7b* tnnmds staling valid toi Franw 


^ 5-1391 

Planl remove* phosphorus to protect sceuk river, 

C l DW AKDN (7dhk^uah Pitblic Work* Authority, Okiii h and 
M AR AND 

Water Lnftmtrnnx A .Vloruierrrjenr, 1994, 141, No 10, 22-23 
Die cksign and operation of die new 9 million l S dollar wastew ate: 
treatment works m Iahkcjuah Okia is described The facility wm 
designed tn meet restnuive state standards and operated under 
sfnrigrm disc barge fx‘rmits for BOD total suspended solids ammo 
nta nitrogen and phosphorus into the Illinois river, protected under 
the Scenic River Act Sequencing hatch reactors were lastalled imn 
the process sctwmc lo provide a conventional secondary trcatmeni 
system whu h also reduced phomplumi* levels Die .system operated 
as a till and draw activated sludge process with biological remosai 
of phosphorus resulting phrisphurus and mtrogen-laden liq 
ukIs/soUcIs mixture obtained from the works was marketed as low 
grade* agricultural fertilizer l &.A. 


95-1392 

Fsaluiitlun of phosphorus removal In the activated sludge 
process. 

S J Dl fT V if^ueen si ruversits Kingston Out ) j b 
DM I SI MM AN arid C b W vanlOON 
Hoj< i Pollution Pt wan h hmtnul of ( aruuiii 1904 29, No 4 
4H ’ VK> 

I he bchiMOiir o! aluminium and phosphorus was examined during 
diflrrnu stagesol an <k(i\ ited sludge wastewater treatment plant n 
Kingston Out Mum vv i, used is a coagulant l abnratorv expen 
rnenis w er*** ( nndu* if d to tn vCsiigate rtit* t\ fx‘s 1 4 c Iw rrm il teac limi* 
lakmv plac« nuoughout the svsnm most of die .ihiimmum w i 
present iv ptriKulau mater id Most ol the phosphorus leaving the 
treatment plant was m the form ol unsettled parm uiatrs associated 
with residual aluminium Moddn ation of m existing .Ktivated 
wastewater treatment plant lo nptuni/c mixing of coagulant with 
ucuniMii tank elUucm would improve phosphorus rem >v al laihora 
tors ex|x k nmeuo showed that * onuuUrn mixing lor "1 5 minutes at 
the location nl ilurn addition tollowed bv srivnuh litinsfrr ol ifn 
i oagulalirig/lhx culatirig solids led lo etliucnt settling It mixing 
conditions weir uk» vjgomus too mild loo sfvort ot loo Jong 
phosphorus irmov 4 il would not take place Die present c ot dissolved 
orgamt carbor. iTXX , ,n wastewater could inhibit tluminiiim f>rr 
c ip 11 Hum and then lore alum should N added at a point where IXH 
is minim d ( uimda 


95-nvi 

V rnathematual model for enhanced biological phosphorus re¬ 
moval. 

\ \NH iRWIH A.k heni H \ HI SC Hf and H VOSS 
Hun/ \utHi t A /eOino/ogv I ‘>04 .Ml, No 7 I 91 7f)1 
Dvc simultaneous removal oi mtrngen and phosphorus in an acb 
sated sludge plant was smudafrd tn a rwxfel based on the IAVVTRC 
model No 1 Assumptions were made for the microbial conversion 
steps phvsu.il hrinstcr mid storage pnHesses under aerobic arnl 
oxvgen free condiriofis The tale of In water cfuafitv and btamaxs 
conqHmems wav deputed bv 17 vunchiomciric and 2h kinctu pu 
ratneiers with b a>m*ition factors A matrix ot mass balance equn 
tions (4 organic pr<x esses and transport w as c rcatrd The diftcrrmi.d 
equations weic solved using a muddied fusi Imkr method (mkh! 
agreement between expc‘nmental and smudalrd data were obtained 
for ^ laboratory experimental pUm C>ermmm 
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Muddling mddatton ditches using the IAWPRC »ctitalrd 
%kri& mode* with hydrodynamic effects 

\ 1 STAMOl (Athens National Tcchmtai l mvm»iv y 
Hj«rf Viemed 7rcArtoR>#v, 1994 30, No 2 I8S 192 

concentration ol active hclerotmphit biom^s like readily Jc 
fc.T,ujahk: substrate and dissolved my gen tDO) in a complete!) 
*• mbt*. diU h were predated by a mathematical model The 1 dimtn 
v (nus awivcuion dispersion equation tor biomass COO and IK) 
imcntTiUitm were uved and hydrodynamic effects rrpi evented bv 
values c*l the average (low velocity ami dispersion coetfiuem 
(bologna! processes were described according u> tlx tAWPFU 
r \Attd sludge mode! using typical model panmetm al HK 
tquaiumv were solved with the finite volume method Among the 
toxic! v.omthA*iom were steady Male biomass toixentrauonv weit 
almost constant throughout the ditch steady state C Of) uuxrmru 
orn were very low COD removal efficiency wav almost mdc 
f>t odem of How velocity and dispersion coefficient Ihc distribution 
* tX> was very sensitive to How velocity dispcrsum utcffiurnt ami 
he v tpuuty of dye rotors Daily sludge production oxvgcn require 
units and sludge age were also calculated (»rme 


U* |W 

Influence of a horizontal How on the performance of fin* huh 
hie diffused air systems 

DS Sll \ A DF RON/1! R ft entrt Nil tom I de Miuhimvme 
\ui ou in f »rnir Rur \\ dcs Fan* cl lies F orcsis MMADRFF 
I u V 1)1 C HI M md ( RAMI L 

4 « tf S it nu r <t 7e htU)U>%y 1994 V>, No 4 K9 9b 
* v/vomcnfsin i 1400 nO inniil ir dm h fitted with ? mixerv mil (me 
t’ Dir Itllusers drmonstr ited md qu inldied iFm irnpr* ved oo gt n 
m*t f rt suiting from the hon/onMl r«»tationof th* w iter < ompmed 
v t f s m hori/nndl flow oxvt'eri miss transit r m den w tier m 
rc i *t * 4f t Ml pc* i rnt tor i hon/out il flow til 0 l 0 * m per sec ond 
D wo ft It’tvHv mdepen tent t>t liftuser nr How tin re u tv no 
1 twig* no e< ding this hon/out it tlow Dir tmpiovt nu nt true 

t puliu gill mil ur bubhi loth k (turn m bubble dr form iitnn 
il 'vptutliv trim \h< dtcrtisr m the diameter of fix mismii 
Slit irmg rliminittor >1 in bubble io iIcmt me mb ilu 
n w il i t the liquid Iner tmu rid ihr ur bubbles wm iP insigmfi 
a » f k nus I*ranee 


9< l 19b 

Improvement of sludge sedimentation hv installation of up¬ 
ward (low clarifiers 

IHORNDNHi 'VValrrgroup A/S fiirkenxJ) 

^ «.'r r V irns < *1 7rt hnniitbi 1994 29 t No \2 22^ 21<* 
r tx (nsuiUibon ot vn upw ird flow cDnficr in i filial snnncUrv 
bmcniation unk oprniing it trr bcvruwJ us is 

Hie chnfiei w is a nxxluhr consinitiion rd a tain pnh 
sftr rncfnhtane wub an ape^tun nf IHt>0 urn strew bed rwer i rigid 
* mm square section tlummmrn frtrnework Different mesh ap**r 
urer could be usest i( overc*me the problems of sludgt ynlimenta 
•onai the outer wall of ihe lank arwi ac< rlcr it urn ot tfvt* water vcl'K it> 
jt tht' weir In storm r onditirnu it prevenieat wish out ot activausd 
HJdgt thus elimtruiting the prdtutional load to the watercourse i»nd 
f V temporary mas v>t uratment capabihiv F ilamemmis .Ktoaied 
dudge was also reumed This apprrxxb waa constdcrablv cheaper 
sand fillers or addiiitmaf sedimenmtion tanks Dmmark 


WlJrf 

On4Sne flu**thwn bmm4 control of »coMl»r) dsriflfn 

P BALM4 V tWater Quality Ivuditute Aarhusi ( NK KB^tN 
ami A l VNiKiAARD JFNStiN 

Water tir imfY 4 7V< AnrWogv 19^4 30, No 2 2<W 218 
Dvminuc on I me contivvi ot m ondary clanfiem under all (Kw asn 
diuons was axiuev rd by the application ot flux theurv cnmhmod with 
measurements of sludge level suspend**! sohih and flow at critical 
fvomts I *sing changes in skutge volume imkx sludge i onceninalron 
inlet and outlet flows u w n fHissible to s akulstte wtiethn a clanflrr 
w is oufkiavkd vuih reaped to viqthng oi thkkenmg Ht* inttaina 
lion imhuJirtg slmigr settling velocities was pnnuled bv several 
sensors live vtevelu|xx1 dry wevther shategv sought a redo* tmn in 
return sludge pumping and ton sequent energy savings TV Id git 
How strategy wtvuld reduce storm overflow y in the plant tux! sew*m 
and treat the maximal flow i nmpafihir wttlt gtnvd etfluettt quality 
Denmark 
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Numerical modelling and mravurement in a U*al womdiry net¬ 
tling tank 

I DAH! (I Kmgrr Sysictm AS Scrborg) I DARSIN and O 
HT1 RSI N 

Wuttr Vt ir/u e it hihru*loj k \ |9U4 Ml, No 2 219 22H 
\ llow rnoik 1 solv mg the How field equations iru ludmg turtmtem e 
vml i sustrended solids mtklel bused the tranypon/duprmun 
equation were combined to give n numrnuil imKiel drunhing lire 
tompkv inter related Imlraulu and sedunenMitum phennmcun m the 
tr tnsjxiri md vedimentation of activated sludge it »m ludtd Her nmJ 
hindered setl'mg and tlx* Bingham plastic c lu*r uiemiu Settluneni 
ind K si (ink exfvrnmenis meuvmrd c rhbralum paramrRtv for the 
nwHlel s di v« rtpiinn of settling ami density differences IMfemu 
inlet ger^mrtry hvdnulu md dudgr loach wne employed After 
k dibfition the mink I predicted trM lank rtsuits rcMvonat>h uun 
r cirh fhe iniKlel aru\ test lank showed How tietd patterns identical 
ii those m full scab tan) * I urihcr impfenrmerns unddciunr from 
tvpcnfK i tlibr ition of the Fimgh im plastic c harac trustu md belter 
knowledge of u tn u< t 1 « bulge susjiKnsKm rheology Denmark 

V< IW 

Influence nf combined vewaue infitienf nn secondary clarffim 
of activated sludge plants 

\ f)| l\fN(«f R (Munich fechrm )l t mversily Daubuq ) 

W ittrr St fem r & 7ri/r/u4ogt I'KM 10. No X b7 7(1 
Ox mflunx r of n mu d and ximutalrd vtorm events nn a secondary 
i I infirr were mvi vhglUd at i vtw igc works of D Ot 10 population 
< cjur alrnt Storm How s rmvrd (hr sludge hi mket but effluent quality 
did not deteriorate until the sludge w is l* ^ m be tow rhi vurtacr 
Steely flows iroimd twue dry we ilhcr How b.xi little rfftti on 
r ffluentv Detitior itum w*o grratesi wlien Hovm irtcrr »crd rapidly 
indicating that t lanfier dengn ihcvuld have regard to inflow dynamics 
ir rdditmn to norm ic il v ilur' of Hie hydraulic loading 

f.ermam 

9^-14(10 

Hudogicai treatment of mimic I pal mutlntifrr in Berlin, using 
a 10 m deep basin and notation for neccmdary clarification 

M til NNOff (Morchvi A(. f rinkftm) A FI H R IHOFII U H 

V SC HMID1 mit S( HI SDK 

Hjro V irru r d 7*{fmi4of[\ l‘8>4 10, No 4 HI HH 

following diMicultics with die xedimentaxion ot mlr*atrd vtiulgr 

from 10 m drep aeration tanks vepuraivon by flotation was tnvTvti 
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gated til 4 pilot plant with a 1 ^ nk deep lenwifm kink Although 
effective Ur investigation wa« switched to a 10 m tank because the 
deeper tank wax considered uneconomic This also proved vat is lac 
lory Despite a pH of ft 6 m (he aeration lank About 0 4 units lower 
than for shallow tank** i OD nitrogen ami phosphorus removal were 
not adversely affected Energy reqmiements were about H) per cent 
lower than for a < onventtonai arrangement parity because floated 
sludge was coiKentriited to M) 4 A g per litre thus making further 
thickening unnecessary and reducing die flow of return activated 
sludge frermany 

95*14411 

Tht use of algae for post*treatment of sewage and of seasonal 
source water. 

W M WiK.ANTtHASKONINCi BViJ W Ml'l DLR, and B 
van dcr VI UR 

H20 1994 27, No 2*» J2X 7*5 on Dutch l nglish summary 
p 727 1 

A techno economic study is ottered nl the pnienliiil of algal ponds 
for the removal of nutrients from srwagr ami <»ther waters m 
temperate i 1 mutts Phe mathematics of the at < umulationof nitrogen 
and phosphoius iri algal cells, and the growth of biomass anticipated 
under given conditions of light and temperature when nutrients arr 
not growth limiting arr expounded Although the removal of the 
biorium from the ponds would rrrnovr the nutrients uptaken the 
costs of consirucuou and operation of ponds of sufficient si/r 
especially where land values were hi gh toinparcd unfavourably with 
those of alternative biological rnrlhods (bnghsh translation hK) 
pounds sterling valid for 1995) Netherlands 

95-144)2 

Possibilities and limits of via hi 11 *ji lion ponds in wastewater 
treatment. 

I BONIOrX (I aciilte dc Hunnaue Montpellier) and B 

Piroi 

\bater VaUutum AVutio h Journal ( tiruuia ! 99 \ 29, No 4 
545 ^M* f iri I irm h I nglish summ uv ) 

Irchnivpies lor treating waslew.iirr fhmugh stabilization pomls need 
to U' adapted to sprultc i lunate conditions IV cltechvrness of 
put if tedium systems is laigelv dependent on then management 
which musi tin us on seasonal and sometimes diurnal c vdes l units 
are dneeth dcpendmi on low winter light umchltons hxpenments 
with high talc algal ponds aie rr ported Dirsc showed the ope rational 
complexity ot even a simple pond system uid demonstrated (he 
potential improvements in pcituftmuur offered by scc|uential re 
leases ut treated water tiom the ponds il nglish translation I n't 
pounds sinhng valid lor l‘>95) France 

95-1405 

Optimal conditions for using rnacni tite In water treatment 
prmrws 

A P Silt r f KO (Polvlr c him Institute Kiev) \ M 
KAHOVfNt MIK and \ D ('d)MH > A 
Jounnd of Buter t h**mi\tn and Jt't hmdo if\ 1994 16, No 1 24 
26 

Dissolution of magnetite* prepared Irorn a mixture ot irunttl) and 
ironflH) m the presence ot ammonium hydroxide m aqueous sotu 
lions ot JiMrrrot composition k rrported Optimal conditions ten 
treatment ot wastewaters are presented Solubility ot magnetite 
decreased with aging time ot the precipitate at pH bet wren I and 4 
Initial to«H mirations of non hast little effect on magnetite solubility 


Optimal conditions fen treatment of wastewaters with magnetite wen* 
drnvcd Ulmtine 

95-1404 

Upgrading a km-mt physicochemical wastewater treatment 
plant to solve operational problems. 

H D TAYLOR /Brighton University, CK)MP CAMBRILL 
L) 0 MARA, and S A Sli VA 

Water V tent < A Technoloqs 1904 29 , No 12, 247-254 
f rude macerated sewage was treated with lime in a pilot plant u 
produce effluent suitable for irrigation having firvi demonstrated 
feasibility m ;ar tests TV standards were 1000 faecal cohfonrm pe* 
100 ml and one intestinal nematode egg pet litre The pH was raised 
to II I I 5 by the addition of lime slurry in a flash mixer wuh 
coagulation and flocculation times kept shon followed hv 12 b 
sedimentation in a horizontal flow tank with a dudge hopper at dr 
inlet The effluent passed through a retarbonation basin with i 
retention time of 4H h Frequent c leaning of pipework was required 
in the initial plant to avoid clogging with lime slurry thn wa\ 
minimized in subsequent equipment h> a change in geometry Sed» 
mentation tank design was improved to overcome shon circumng 
and aid sludge removal (»cl filled low sodium error pH electrode 
were employed being more robust in die aggressive high lime 
environment Brazil 

94.|405 

Coagulation and flocculation of stormwater from a separate 
sewer tivstem - a new possibility for enhanced treatment. 

B HHN/MANN (Berliner Wasver Brtnehct 
Hater S< it m f A Jnhnotuqx 1W4 29, No 12 26? 27h 
The treatment ot water Irom a separate stormwater stwer wi 
investigated in 1 pilot plant ( oagulation and flocculation with in* 
rnnwd polvitlurniniuni chloride pet hue atidcahonu tfnu ulation au 
it pH values above 6 destabilized colloids in addition to rendermv 
solids tillrrihle A constant dosage w u idrquaic because pH an< 
acid combining c ipauty were rrLilivciv unchanged as llowsallcrrd 
Hie first process was coagulation md flouulatjon in a pijsc srdi 
mentation sepaiatum by liliration and pc*n olation into the ground 
this tie it me nt removed lead and coppci pollutants m iddition u 
solids Storage within the drainage system before treatment reduces 
cost bnharKcd treatment was !0 411 per cent more costly fhansimpli 
sedimcmation (iermuns 

95-1406 

I he Actiflo prtRtSLs a highly compact and efflcirnl protevs li> 
prevent water pollution by stormwater flows. 

i til I It I 1 IN (O 1 V Omnium dc Traiirmcnt et de 
Valonsalton) ( ourtKvoie) \ DLlhAlll and P BINOf 
Hiirrr S< am r X let Hnnh^x 1994 *H), Ntv 1 H7 96 
I he ActiHo prcKtss combines the advantages of lamellar settling and 
weighted flocculation using rnu rovands ITa* ponress was evaluated 
lor its abdilv to <k*al with peak llnw sU>rmwater in u pilot plan) 
treating w istewatci irom the (’olornhes plant Pans frarvee 1"he 
follow mg patameters were tested residence time in the flocculation 
tanks upflow vehxirv tiocape of polveleetrolyic and feme thloruk 
mu nwarki rate and rei \ ^ ling flow rate \V oh ,in upflow vehx itv of 
up to l ^ m per h total residence time tin oagulation and flocudatior 
stages of less than 10 rmmitrs v one ent rat ions ot ferric chloride 
uugultni ami pish over ot Au If 10 and 0 5 i g per m* respectiveh 
recycled microvand rate of ^ kg fver m*' and power cemsumptum ol 
less than 9? W j*er ml removals ot miue than 80 per cem lota? 
suspended solids ^ per cent total HTf) 55 per cent total BOD" 5 
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than «0 per cent total phosphorus mk! 1 * 20 per cent total 
kjf kiaM nitrogen wtrrc obtained Franc* 

#5-1407 

1***1kopmrnt of * land limited wastewater treatment plant for 
>ma jj and rural communities In the tropica. 

P y > ANO (Hawaii University, Mono* Honolulu) H CHEN 

indT MA 

tta/re Corner 4t Tnfowhgx 29. No 12 1 12 
y u Age was titrated in pilot single ponds filled with vokamc imk in 
boruontai or vertical mode, and in a tahoraior) upflow aerated fixed 
murobud bed using cellulose triacetate as came/ TV Uwl vvxtrm 
* o applicable where land was strut!) limited IV pilot units 
jpfihiable to moderate land rcstnuions effected punluiuton with 
hiofilm Attached to the rock and aquatic weed on ihc surf ate A 
i >mc$tu sewage loading of H5 kg BOD per ha d was removed bv 
V pti cent m the vertical system Synlhetu wastewater HOP in tlk 
hn ironul unit was reduced b> 92 permit In the stnctly land limited 
jpproach MO and 85 per cent of total and soluble COD respectively 
were removed at the loading rate of i 6 g COD per hired a 
/* jformance comparable with a conventional activated sludge plant 
IV biofilm and aquatic weed system was preferable to ibe niorr 
i ih rgv demanding biofilm process unless lack of land presented its 
i e 1 S A 

1408 

lertlars treatment of wastewaters h) ultraflllration 

s f HRAHITI (I nivcrsiie dev wictucs ct technologies Houan 
Houmedienne LJ Aim) S DAIKHI D ABDF SSf Mf D A 
(.AID and N MAMtRI 

! 'ibu/jr tit i Iaiu 1W4 47, No 571 4^ Un 1 fern hr 

\ t* si op supplied bv the company Gamma F illration wav used to 
isso^ tnc rflcvtivcness of in inorganic ultraflllration membrane 
with a (von si/e ot 11 KM) \ on an ulummi support Ini the tertiary 
treatment ot secondary sewage effluent IV equipment termed the 
Mkrolab 1 ^()S is described lollowcd hv an account of the rrsulls 
‘Named at various pressures and flow rates (increased bv rex. inula 
um it the permeate) and an c Minute of the opr rating cost The 
jiuhiv of the treated ctfluint was high with a ( Of) of I 1 mg (>cr 
art M (xr cent reduction) and a BODS ot * mg pe» hire Ah per 
on reduction) while Mule rial ^ounis were reduced to only 2*1 (xr 
K itm for total c oil forms Iffpti 100 ml tor / u h< rti hia i o/i jnd 24 
UK) ml tot ( loslndu ( osts were estimated at 2 Dinars jxr m l 
1 treated water <1 nghvh (ran slat ion 160 pounds sterling \ did for 
<J MSj Algeria 

#5-1409 

Parameters affecting nitrifying biofilm real lor* 

M ROt LER (Swiss federal Institute for I nvironmentai Sucm e 
uid FcthnriJogv if AWA(i) Duebendorfi W (d JER and M 

isnin 

Water \urru e S To hnoU*g\ 1994 29. No H If JI 111 
1 actors affecting nitrification in biofdms were examined theorrti 
dlv Experimental studies using plastic media tnckting fillets 
'mating biological contactors ami a range of aerated bio hi ten were 
jsed to illustrate the effects of sanoun design and operational pa 
rjunciers which influenced the resulting fluxes of suViam.es mio and 
of the biofilm and minty mg activity m the biomass Limitaliom 
m (V use of these processes in tertian ruinfic/ttion application* ami 
measures to enhance process performance were identified A com 
panson of biofilm and activated sludge processes showed that the 


fotnici needed much smallet reactoi volume* but required higher 
energy inputs due to poor oxygen uuhianon S«Um>HimI 


95-1410 

Ufological arrrtUd fillers- iiumstitftt of the pram based tin 
12 srwiKgr onratmecH plants., 

) E OANMFJR (Centre National du Machimsme Agtu olr du 
Genie Rural dcs 1-aui et dcs Eorrstv (t'Bf AGREE) l von* and 
J M RERRR 

Hare/ icm r 4 !r* hnoloqs 1994 29 , N<> HV 11 1 ^ 2 1 
On sue men suit merits were imbed <xit sit 12 si wage treat meni 
inMallations using the biological an Atnl filtration pros ecs toc*v .ihiati 
pox ess pr i formance and analyse 4 the efficiency of the filten Othn 
Aspects such as enrtgv requiremenfs ami backwashing wrtr nlso 
rxarninrd TV pnxrss avoided thr need (<*r secoinlar> t fanfirrs ami 
its modulAf nature rmouoiged n wnk variety of uratntrtn iqrptua 
lions At applied lo.nh of less than ** kg of ( OP thr cffluuu qualiiv 
with a t'OI) level of levs than 00 mg r»ci hire ami a low level of 
suvfvended solids was satisfat torv Optimal opnaliori rrqttued ginxl 
i or re 1 tin on belween the bixkvvash hequcmv and the load heated 
Fremt* 


95 1411 

X pgHiding of the Munich wiolr wain frrafmenl plant* for dr- 
nJtiiflcaUuvi In effluent flllem 

J l l( HINCif k (l.arnkshuujXMinli Mum herd 
HuirrV/rnH' S /ryW/ogv 1MM4 29, No C 21 n 2^ 

One ccl! ot a bunk of 24 effluent filters ik*sipwd for removing 
susjvended solids was evaluated for denitrification Methanol wav 
autornaiu ally tiosed at 7 5 Olg |xt g nurate nitrogen Nitiate mtn‘ 
yrn of Iff O mg fxi lure was removed at w tdrwaier umperaturrs 
of 0 l(>f without methanol breakthrough HOD and suspended 
solids removals were good and elffuent phosphorus lomcnualums 
weie ff I mg pri Imi lower than in non deruhifvnig filters Avriage 
hydrauln loads writ 4 4 m prt h but i mild rise to 14 4 m per 1» in 
storm lomiitjons Hod hai kwavhmg every X 5 h released mtrogen 
gas whii h *k i uinul ued m the filter Die appro n h was an n onomu al 
way of denitrifying rffliitnff (*crrnnny 


951412 

Micro-fflntlnlnis »i advanced treatment of water applied 
to the main mulewater (rrafmcnt plant in Wtetbaden 

A (/RAl (DAM IVutuhe AbwaxMrr RnnigungK f res mbit 
Wicffukkm M H All SI I R and Vi S< HM1H 
Water V <em r A 1 e* hnoloff^, 1094 29, No 12 2^7 245 
I)nim mitrociramcrv were evaluated m a pilot plant treating veion 
dan effluent MrvVv of Iff 2ff*nd4ffum Vari (hffeirem es of 45 
70 100 and 150 mm and Mr tuning velm. mev of Iff XS m per h were 
ciammed tV range of ihr faM 2 ptuameirrs depending on rnrch 
dimensions f ffluent Mil id* below 5 mg per lure were tonviyirntlv 
Ait&inrd With a 20 urn mr&h a %irMining vchxitv of 18 25 rn per h 
and a bead difference nl XS 7ffmm 75 H5 perurm retentmnof w*hdv 
wav achieved Acid i leaning w m necrvxary after a straining vohmic 
of MfUKlI) rrH had been prcxrcved by e*x h Mramer Hawk wash 
volume way about 0 5 per cent of the influent TV micmstfainm 
were a chewier opium if urn sand filters (»erm*m 
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95 1413 

1 crtimry treatment of urban wastewater by cross flow mkrofil- 
tratkWL 

M f* POUFT (Group* ite Oeme drv lYncedr* Montpellier) A 
GKASMICK. F HOMfiH, f* NAf LLAU and 1 ( rORNlfcR 
Wafer Si tent e 4 />< htwiofi y IW4 36, No 4 HI I V) 

The cron flow micro! aUratum of secondary effluents was tamed chji 
in a pilot plant with multmibuUr membrane* of porosity 0 2 uni 
Rmduct water wa* rcc neutered, backwashing look plate every 2 
mmole* Four effluents were kvird wb<ne on gin* were high rate 
activated kludge with and withoul suberqurm chemical treatment 
with aluminium salt*, < hemic ai treatment with aluminium salts and 
low rate activated tfndgr Although effluents Imm chemical treat 
mem contained more voluble GOD than those from the biological 
proecucv they fouled dir mnrofiliration membranes lew "Hie best 
flux wav obtained with the alum dose who h nururnt/cd supracolloi 
dal COD irt the effluent Huh tomponent appeared to hi 4 the principal 
cause of touting trance 


MS-1414 

fVrfomum e of rotary disk module# In a t ollected human ex¬ 
creta treatment plant 

N OHKI'MA (Hitachi Plant I ngiriceiiiig A Consmuiumt u 
ltd < hi ha) T SHINOUA 1 AOI Y OKANIWA anti Y 
MAC.ARA 

Water StiefueA lethnolo#) 1994 .Ml, No 4 141 149 
Mixed liquor and coagulated sludge from an advanced sewage 
treat mrnt activated % fudge plant were treated bv engagement ty pc 
rotais disk membrane module* 11 k* rotation of the modules ensured 
a rapid How at the membrane surface which was normally achieved 
by a high rate of tecirc illation Denied water was removed Ihrougfi 
the hollow shaft* I he configuration of the disks obviated the need 
lot baffle* Wuh activated sludge minis of 12 IH g per litrr inter 
miUent negative prcssuic operation at a disk peripheral velocity of 
1 l rn pet second maintained ti flux ul 0 9 nD m2 d tor h months 
without chemical cleaning hoi coagulated sludge a penphci.il *e 
Uh itv of 2 I ni f>ei second maintained a flux of I b riD per m2 d for 
? months live pnikipitl advantages of the system were low power 
demands ami infrequent cleaning compuird with luhular or plate 
and frame types Japan 


65-1415 

I rratmeuI of municipal wastewater by a membrane bioreac- 
Inr; mult# of a semi-indus trial pilot-scale study. 

i HUH/VL (l yomnnve des Kmx Du me/ I e Pecq) V 
I'RbAIN and J MAM M 

Water V irm e A fn AmWogv IW4, 30, No 4, 1M I S7 
A pilot activated sludge plant operating at a sludge retention lime ol 
25 d and a 1 Of) hiding of 0 2 kg pet kg volatile suspended solids 
wax led wuh screened domestic sewage from whkh grit and grease 
had been removed After treatment the flow of IK40 trD per d was 
pumped to a 0 I urn ceramic hollow fibre unit ot filtration area I ! 
m2, protected by a HtX) urn prt filter hxecss permeate w jln retyc led 
mm the hiorractor Average sludge product ton was 0 2 kg suspended 
solid# per kg 1X30, 93 99 9 pci cent of COD, suspended solids and 
ammonia were removed The membranes required chemical w ashing 
every I 3 d The treated water wa* free from solids and effec tively 
disinfected France 


MS-1414 

a new unified solids flux-footed approach for the design of fi¬ 
nal clarifiers; description and comparison with traditional cri¬ 
teria, 

M von SFT.RLJNG (Minas C/eraas federal University, Bclo 
Hon/note) 

Water Vi ten* t A Trrhtwlo ^ l994 30, No 4 57-66 
A unified approach to sludge serrleabditv combined with result* ul 
previously published work wax simplified by classifying scttleabi! 
itv as good fair and poor defined as sludge volume indices nt 
SO 100 100-200 and 200 300 respectively Range# were also de 
fined fot alternative sludge scttteabihty indices The coefficients 
the hindered settling velocity equation were also obtained for These 
clarifications from literature dau The limiting flux was determined 
ori iht* basis of the simplified approach The algorithm and equations 
for clarifier design were readily computerized The resulting maxi 
mal ovetflow rates and vduis fluxes were in good agreement with 
those obtained bv classical methods HraiJI 

95-1417 

I V disinfec tion meets strict ( alifomte standards, 

A 1 ARRhl l (Montgomery Watson Vkatnui Greek fall! i D 

GRA1G and L I’ll NAM 

Puhht Work\ 19U4 125, Noil MM 

( alilonua s fust majot l \ disinfection facility lot treating vnoi 
<far\ el fluent had recently been approved lomen the stale s stringent 
siamlards 1 hr fac day wav under design at the ( emru) ( oriira ( oMa 
Sanitary District s wastewaier lie at men I works in Martinez \ x ten 
sive Ivru. h sv de and pilot scale tests had been c arried out over i veef 
to evaluate ihr effectiveness of V\ as an alternative disinlectior 
methtvJ tot non filtered itfluenl l ayou» o» the pilot plan! fauhlie^ 
is emtlined and objec live >discussed A cost v omparison is also given 

II S A 

95-1418 

\ case studv of wastewater plant disinfection 

f) d ADAM i( on sue r fowusend l nvionivnc* f hkago 111 ' and 

VK HOW ITS 

Puhlh HorO W4 125, No 12 10 4! and 7 0 
The evaluation ol a high resolution redox v he mic.il fret! disinfection 
system for potential use at Knollwood wasiew m*i trr unirnt work' 
m Hun Ridge 111 is desuthed Die dismlection was m'eded to helj* 
inert National Pollutant Discharge I hnunation System requirements 
lor chlorine irstduals System eflcxtivewss was determined and 
performance vvav assessed wuh respect to chlorine residuals Kieta/ 
cohform counts chlorine ch»sa^e and overall ease of operation Hk 
high rrvduiion redox sy vtnn wav based on potential created across 
a bipolar eicv trinJc measured by a platinum elec triple and a referem e 
elcdrcxic f ollowmg sue i cssful tnal results, the sv stem was insuiUrd 
and evaluated ovet the IUV^ chlormaiion/dcchlormatton season 
Although ihe wMrm had not achieved signitleant usage savings a 
tight control on chlonne and udtform levels h.vi been rrcuntamed 
ILS.A 

95-1419 

l V-disinfection of treated wasfewater; possible efTectx on sur¬ 
face water#. 

I GSGHl OSSI (Bavcnvches 1 andesarni hir Wasvcrwirtvchaft 
M unc hem 

V4 t jrer At tent, r A Ter/inoiofy 29, No 12 2^5-2bb 

IV disinfection of effluent from wastewater rreatment plants was 
studied m a pika plant The effluent of BOD and suspended vofwis 
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* and to mg per lure, respecuveh was pawed through a c knh liner 
tn gft through 1 parallel UV *v stems of total etectru at output ** 2 * S 
and d 0 kVW respective Iv Bow was turbulent in the highest output 

vstem Rows were SO-100 ml per h ui the tower output system and 
msmSO m3 per h in the highest lar»g recluebonv of tout cohformv 
uiltlormi, faecal klxepuxxxu and tout to tomes were 4 0 4 * 
t g jmd 3 V respectively at SO m3 per h and 0 1-01> unit* lower at 
uv m3 per h EC bmthmg water vundaals unikJ he consutmtlv 
khirvtd but further investigation* were necessary to check that 
jetfxnous by-products were not formed Mechanisms of l V divm 
iccttun and factor* affecting its efficiency arc discussed 
<,mnan? 

VA*1420 

Bioatsiyii fur full-scale I V disinfection systemv 

1 R BLATCHLEY (Purdue University WestlafaveUc Ind i 
vnd B A HI NT 

H air? .Sr irm r S TV* hnology 1 ( >V4 30, No 4 11S 12 * 

\ l V bioavsay was developed which rocavuiccl Ihe destruction ot 
kjjgrnoiiN bacteria bv l V irradiation A relationship between iht 
' \ dose and the logarithm ol / u hrru mu co/r imnils liter and 
Store irradiation wav established Dose was also estimated by 
u meinal point source sunmuitofi procedures Where direct lorn 
r u com w ere (possible m 2 plants good agreement u as obi lined the 

* h> is^ iv results being slightly lower ! hi application of !>oih irsiilh 
k nc shtfhtlv unset lire ipphcation of both estimation tethnigues 
i fob vc de plants demonstr itcd (hit open channel I \ diMiiltMroii 
v u no 11 uld not *k* iuui dels mndpllrd bs plug Bi w or c ( mpirti In 

vul mode K Actual he.h tv our w iv urtrrmedi tic proh this foe aim 
f •’he * dimension ij nature if the hydiodv n itrai * and intensity 
hviribittionv A rnort uccurate mathematica! inode) was nmnvury 
15a binjssav lest wjv e isv to perform used indigi nouv oigamsrus 
in 1 g t e an auuulc estimate of full scale (terformantev t .S.A 

W 1421 

\3 isle wilier disinfection bv l V at Trani municipal plant 

H ( ARNIMM) * I nit Autonomy Ac guedono Ruglieve Ham 1 
((MINI K DIMAKINO 1 DON A DIO 1 1 tilt K 11 and 1 
K \MI Rl 

W tut Wm« A hihnfilnvx IW 30, No 4 123 1*2 
( h injection of secondary affluent with t \ irririMiinri was corn 
, itcd m a paralk t pilot plani with the existing dixinftchor by Himv 
srxiuim hvprK Monte per litre snUituu mnl.iming 12 jxn ccnt.unvi 
blonnr The t V dose wav •#) nVV per c m2 vr< ond 'll 2*0 * nm I b< 
klmrti hspcK hlovttr generated arouml I ^ ppb of purgeable organu 
Jijlnlc whu h m< Traced w ith higher clones lh< l V doxe divtnlet Uni 
without harmful bv product fornution Rrgrowth in birth light and 
iiik conditions uflrr irradiation never exceeded 5 log unit and w is 
least at tow temperatures <. osiv wrrr ^ mnparablc for N>lh plot esses 
liaU 

^1422 

Mkrrntrtolepical studs of two-stage an»erohk digestkm during 
start-up. 

if K ANH1 RSON Newcastle upon Ivnct mverviryj H 

kASAPT.U anriO INO 

Hwrr Kruanti JV*)4 2», No II 2W 2VC 

The microbial pc*pulatum m a 2 stage anaerobtt digester was studied 

m the laboratory in a pe acidification completely mixed reactoi 

followed after pH adjustment by an upilow methanogeme filter with 

effiucm rcaaulafion live reactors were seeded with digested sludge 

bom a sewage works Both stages were maintained at IV and fed 


with wAviewater bom a mill bottling plant Sludge vangles were 
rsammrd by ept*T\uvrrscent mvnvscsype with dhummMtun from 4 
high prrvcurr mc aurv lamp Hr numher> of inethanogeru amt 
non mcttWMWgnrs slightly .lectraisrd m die uptV»w fshet while the 
numbers of aciuisgem were almost r onstant in rlw* prr acrcfdualitwi 
stage Species dominame in the effluent from the ItUri varied fmm 
short nd to rrmdtum then bask to short rvxl specic\ Samoa and 
filament species Attached to the hi of dm in the fita VerNunm o» t wr 
WethimohkJi Mrihani^bnuKu trrut and A#erh»mvour<“mu 

sprues were Aiming the .luioOuoreyi'em mrthanogetn irmatively 
identified to tile liljer I'.K 


V5-142.3 

fhilhojfen redtieiion capulUlides of fiww/tlut iviudgc cowfi 
tinning 

1 l> SANIN Hhike l ruveisitv lhuham N( ) P A \ I Sll INI) 
*ruH J M A K M J 

M.uer Hrstunh IW1 2H, No II 2 2 m 

15k i ffevo ot fire/mg ^itc h itt|vi tture and turn m the frozen dan 
on the rcniovai ol fulhogens from .uiohn md an icmbu sludges 
wnc mvrstijilted m hilvoratory t spcnmtmls 1 areal invluatoi orpin 
oins *uk} common parosiics war meiomed storage irrripcititufr 
ledmcd tht survival ol unues tmi had lilllc rlfed on hat ten a 
comuvciv vinms wuc uniffecudtn the mk of fire/mg wfuk 
bn irnal ruimN o dr^ hntd most ai higher bec/iitg t itt \ A freezing 
[XMUkt of d w is opLutul foi tbr icn> >vaf of bacteria but ufnsi v 
loufimud to dpi hnc up h 2b d 1 uttliei ex|H*nmrnis with iinacmbn 
vJuiigi i( \ hif.fi tin ring one md i sioiagc temjxu'ijmr of minus 
2M for 2 d e ive lov v due lions lot f ks tl i ohfonm If nr c cl slirpto 
uuii Vo/moru/Zu Pohovmo md f M/Uos/rorn/iuw /him um oo» v vis 
of I ‘>0 0 21 ti 34 1 OK amlb respectively with » onipanit'le remits 
lot auohu sludge Aunrt \ o« a weir unaffected by free zing imt 
Jh *w mg I A A 

1424 

!h wairring uf vewagr sludges u year’s experience of Ihe uw 
ert memhvane filler presses 

f M A > I U Sue lett I rnuTt and (» tdMlOMANN 
/ rui thduifni Swoon/ f i ObM No I 13 Runf irrnti log 
hsh summarv t 

f>ew ftenng of ^ h< mu d)v conditioned sew *pc vlinlgc at ibc Dorian 
Riedhngen sewage w/u^s u \s formerly rifts Ird using 2 plate md 
bamr filler jrrt v»es whu fi vs c ir < apafde of d* w alrnng uound 3IKITI 
tonnes of sludge jver year trraied wrth mdi of Imw arwlfrrm thloude 
m itTHMints Miffu irru lo enable a filler v akr xolub c intent of b) 42 
per i enr to 5>r m hiev rd Die nerd to ilk r r iu tfiroughjmt md the high 
capital v uM of installing a thud pir>* dn laird th< mvtiltrtion of i 
new me in hr me tyjx filter prrss wink the capuctlv of nm of *br 
ongmal presvev was imi reayediw ih« uldrlumuD y|r,mifnp ulmenfv 
fhc nr w svsfr rn thus c ore isud of a memln me press and a fiht r frress 
«f broujlv omdar (Jitornsionv si/a 1200 rmn fry I 200 n*rn 

ifvplird prrsvun If bir numfxr ot (imiparimeru* or Ofi fdtramm 
vorl ro Vo rn 1 ! Ihi o-jwtaiinrt of tiifvr 2 pn we is rievi nVd arwl 
sheu pertnrn met« during a 12 mondi (Hmum) ire umifuiod Dvr 
mrmbiarir preev ftrove/j n Ik Mifrrtof to (hr [dale and fr h»k press 
rnjhlmg a t akr vdub t mteni of Vi pe* crnl to fir olrtii.ned m* trazf 
of 40 per cent w dh » ‘ubvtantial redm iron m press i vr Jr brtv I ?3 
minuteun place of 1 20 tnirmtev} and n tvonveefuent me rt ase moutput 
Tfte rrMiltirig sav mg m nperximg costs amiHinled to 1 C¥i fXl DM per 
year flmglnh Iranvlaium fA pounds sJrrimg valid for !W3s 
Orman v 
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n*H2$ 

Sludge dewatering ni the FAVm sewage works. 

W J M N(JB(M U (/uivcnrm\*4.hdp (kHtfhjk (#clderlandj ami 
P P 1 5CMYNS 

tilth 1994 27, No 24 716 717 rut Dutch Lngfixh nummary 
p 701 \ 

An rtonomu evaluation was performed on alternative medvxJx o! 
ik watering, a pboxphatr laden sludge at a t>uu.h sewage works 
Gravity thickening. lollowed by phytuo chemical treatment, and 
flotation thickening, would both netevutatr cmu lor chemical* 

( entnhigatum and belt thickening war then compared lor their 
capital and operating i mh to arrive ai u figure tor the overall tost 
per trm of dried sludge produced 1 hr metliod finally selected was a 
combination of » hrh dm kertrr with a dec arncr <1 nglnh translation 
Mi5 pounds sterling valid lor I995> Nrthrrbmk 

95-1426 

Why pit latrines fall: some environmental factors 

1< R1 M i 11 oughfmrough I mivrurly nl f rc hnohyv l K) 

VVuta/oii/M 1994 13, No 2 S 7 

Allhough pit latrines war cheap simple to install and operate and 
easy to managr lor rural lorurmimurs in ties* loping i outlines dies 
weir not suitable m t rrtrmi i in uimlancex Reasons lor their failuir 
are examined and environmental conditions when* pit latrines wen 
not appropriate an dmusvd Issues an h as ground infiltration 
groundwater pollution and surface warn pollution are examined \ 
mechanism u suggested lor objective decision making md toi pri 
tin ling (he viahihtv id pit latrines Inter nut Iona I 

95-1427 

Topper absmrptlon by u vchisth noil. Application of vrwuge 
shulgr. 

M I Ml SOI III A (1 sluuio Agronomic iNaciontl Onrasi J M 
VIMRAeSHVA and II DOMIM.UIS 
/ m inmmrntul frt hnu/ucu 1904 15, No I I I0H9 I (KM 
("upper was added to u sample of ai id c las loam soil as c uppet niti alt 
(tnnhiimnp ^ MJO mg cuppa jvtr kg) or hy incubation with urban 
sewage sludge (amt lining 2b 200 mg copper pa kg) lor 2 weeks 
uni the distribution of dif Jaeni fnu. turns was d« tcuitmrd bv sec|uen 
tod thrmual extraction l>ata (rom total and specifically adsorbed 
loppri filled fhi I angmuif isoihrirn \nd desorbed copper was rep 
resented b> a 1 irundiuh isotherm When small amounts nl copper 
tup to l ’ mg j**i hire) were added a iargn pru|H»r1»oh was sjxt dicutk 
adsorbed i mostly bv hvdmiis oxides ot iron uni manganese i where is 
mole i upper w as m the t u hangi ible hoc don when higher i oruen 
oations wen addid 1 hi distribution pattrrn o( oippu m soil hoc 
lions appealed to W simdar m sewage sludge ano sludge intended 
sod mduaimg drat only a small amount oi pirns ipallv mm ai uUhlr 
cupper was tr uisleoed hum sludge to sod within tlx. studs period 
IWlugal 

95-142* 

i'twil measure. 

K HA3 WARD 

Viufer A t mirrwwnf Momutrmrnf 1994 No 22 2.4 2' 

Sludge disposal in Welsh W atcr s Gown area Wales is discussed 
Sludge wav re< yi led to agnudture and aho to the disused openvast 
adhav at NWsgwvn loan our rgc tree growth during site rernedm 
bon I'he eusttng site At l lane Ih released sludge to vea dunng the 
first hour of the Hib tide 11ns release wdl emi w tlh a new IK million 
pounds treatntem wtnks UUtcr alternatives tor vliKlge disposal that 
have been esnlimtcd ate tompostmg tn udlabonmon with the K>r 


estrv ('ommiSMon. tree planting on reclaimed land, and drying u 
produce a soil conditioner The sltidge injection system uaied & 
M;c«gwyn is dc sen bed LIK. 

95*1429 

Initial dilution of loatliravt Florida ocean outfalls. 

I R PR ON! (National OuMntc and Aimosphenc Administration 
Miami IU) H Hl’ANfi and W P DAMMANN 
Journal of Hsdrmlu tn^tmrrmg 1994 120, No 12, |4t)9-142^ 
Pie Id (Jam com ernmg initial dilutions of 4 ocean outfalls ori the e«u 
coast of souih Rondii t Miami Central, Miami North Hollywcwj 
and Broward ourfalls) were analysed Initial dilutions were obtained 
from dye ami salinity studies Both methods produced ^ompatihn 
values Data for initial dilution md for environmental and efflueij’ 
parameters were mitrpteted using Ihc dimemional analysis method 
l)aia for the HullvwfKxi and Broward outfalls (single ton drs 
i Iwrgcs) were consivtrm with data from previous studies whrlc dm, 
for the Miami f enlral and Miami Nonh outfalls imulti psmddtuse/ 
divch^irgev) were noi» onsistcni with data for single port discharge* 
I.S.A 
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Sc*e also Abstracts 95 1326, 95*1352, 95-1357, 95-I35K, 

95-1359, 95*1360, 95-1361, 95*1362, 95-136^ 
95-1364, 95 -1 .U»5, 95- 1 .366, 95-1375 

95-14 Hi 

A new rli nuns ion for Adsorption hv per-adsorbent synthetic 
re*hw. 

S UBRIRl fhirohle ImniMtmnih and O MAI'ROHl N 
hut Imimtnt \iovon, » v 1094 No I S M RrmliriKh f ng 
lish summ irs' 

T>»e drvrlopment of a new ranee of cross linked organic potvinrr* 
nl vm high sfx*ulu surface area termed Macnmet [volvnirrs \ 
vlesiribc’i! llu've origin,Hcd m |9f»9 as a result of th< work ol ~ 
Russun siiemisfs if) iv,innn and Issurupa wh(» p denied ihar 
tlivcoverv The polvmcn/ed skeleton cd (he material is vuhiect (o 
post (xdvmenration picxess produc mg a vers open bur highly cross 
linked structure w iih a spec die surface area ot up to l 500 m2 per * 
as a result ot which thev jre highly permeable It' ticjmds and gavr^ 
V anous active groups can be graded onto ihc siructure making the 
resins suitable for a vanm of ion exchange poxesses and indusrruo 
t< actions such as decotoii/ahon and imuKion breaking 'The physt 
v al k fur,u lenslits ol several different grades of these' resins ap 
tabu! tied and sum* tvpu.il results from the use of Purohre Macome? 
MN2iKl rrsin tor pundcatiou ol air contaminated with tow hoihru 
solvents and gimmes are presented iljighsh uanslaiion S' rnxincts 
sierlmc valid tor h*)M iranev 

95-1431 

Ihemiuil pnxc*x?. waste wider treatment bv attached culture* 
under xnoxk omflitlonfc 

R Dll AN(»Hl throle dcs Mines d Ales) ) KOI SSY E 
<d 1BAL and P LrUOlRfcC 

Wjjirr St nrru r A 1 r» hr>Mo$\ \*W4 29, No 10/1 I 417*422 
The anoxic biodegrtidatmn of wastew jtrrs from wine-producing and 
efiemical mdustnts was investigated at pilot scale Submerged 
granular filters wuh expanded glass balls as packing material lor 
bacterial attjxhmem wrre used The mirate rrcpnrements were deter 
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nttnc d cm i ®cmobfi»tth pilot unit Nitrate consumption was ariwund 
^ 0 V pet g of total organic carbon tor orgortk cartx>n remov at (torn 
tie w me production wastewater DtflrreiKcs m the degradation 
ut *tw& and stegradabthty of Hie organic comptumdi present in the 
; jvpes of wastewater probably accounted tor difSeiciKcs in the 
C *ica\ ol v olumctnc loadings on loul organic c urbon removal* 
France 


1432 

I rralmeiTt of organic wastewater by anaerobic fluidized bed 
reactor 

^ k TSENG (National Taiwan l immuv Taipei* ami M R 

' in 

A ttjrr \* urn* r A 7e< Ano/ngi IW4 2V, No I 2 1^7 \ hh 
writhetn domestic and monosodiurn gUuumgir wasiewatcis were 
suited in a laboratory anaerobic fluidised bed reactor containing 
u mated carbon 77 k synthetic wastewater contained vhlom or 
trophenol COD removal eltiurmv above 70 per cent was 
4 ,hioed at temperatures above 71C and loadings below 1V kg ( Oil 
>x*r nt ^ d Biomass concentrations were P 7 40 2 g per hire 1 real 
*.rn? of the synthetic wastewater with u hydraulic vetexuinn time of 
f d and a loading rate of 0 V kg c nmpound per nO J (Y)D removal 
>fhinu.v reached over VO pet cent TTte compounds wm mineral 
/ d n < on verted to metabolites Taiwan 


14 1437 

t huniUeriration of industrial wastewater treatment dvnumks 
using fast Fourier transform analysis 

{ Bf < ARl S i [ hmcrsidad dc l/roni md A J 

^ \krt\ ul ivari s 

A ,.irr S* trm r <4 Jet hfunoav )W4 30 , No 2 22‘* 2 0 
Inf mens in plant and effluent total COI> tom mirations in a 2 stag* 
i muted sludge pilot plant tor mtnficalmfvderiitnfualion wm sub 
t(d to Mine senes anal v si v using a f our in Transform pros cduu 
l hr o w uUtions of elflucnt concenli.ilium wert principalis drjrnd 
r» on the intern d dvn irnu of (he r -,m run The output signal was 
or vumpicx than the input owing to tfie shortri retention lime m 
U 'i f M re u tor Phc second ie,x tor icduud tin complexity o< tin 
1 nj hrM did mvi h is e m import int elk c 1 on final tot d ( OI> 
Spain 


1*1434 

Fast-mode real-time simulator for the wastewater treatment 
pri*c*v 

M MI r/CiLK (Silesia fcvhnual l niversitv Gfjwuei 
^oter S< irru r A Tfthnolo$\ )W4 30, No 4 1V1 107 
\ real time simulator to assist industrial wastewater treatmrnt plant 
•per aims deude how u> deal with a slug ot toxic material is dr 
wfihcd using the example of cv arnde at u< okc oven installation 1 be 
nathrmahtul rntnlcl considered cyanide transport through the instal 
«*on with live process units treated as stirred tumped parameter 
utcmi It vonsistrd of 27 non linear differential esejv*alirvns. which 
ouhl rapidlv he solved numericaiJ> on a persona! c nmpuicr TV 
application ol the system o c*plair»ed ;t gave the operator an 
nforrncd choice between storage of the high cyanide wastewater 
dilation with other flows by pawing or acceptance few treatment 
Boland 


1435 

Nfjtmire P frarlkmatkm. 

G M B ARNTTl t Xgnculture i awada ljennet vdie P 0 1 

Ht\*w u*ufi. e Trx l l XM 4 V ( No 2 14 ^ t S*t 

IV propomow of 4«rganu and imagam* phivsplwus in arnmal 
manures is imtkvrtam from the point at view of thru vnh«e as omp 
f citihreis in this connection vampio ot href and dau\ sank manure 
were analysed to turn turn the faecal phosphorus into die pho-s 
pholtptd jm>rg4mc acid soluble oiganu and residual turmi using 
die Mi Aulifte and f¥e<h tMP* mrliTott amt « procedure itevrlofKxl 
hv the Association of Ofhiu! Annlvtiuil Or mots tAOAC) for 
Hour IV AO AC pmcedute was mote previse 111 trims of phoh 
phoiipui phosphorus irmoval * as more rapwf and IuhJ no rflew t on 
d>c other phosph<»ruv fiwim 0 k kfB ittediiHi o vintahh for the 
rzliAciion of the morgana dm id snhibtr organa and rrsuinal piton 
phono forms t nnadu 


9 ^-N.W. 

\ Unddimifed and energy• saving treatment wstein lot dilute 
swine waste water 

I' I I VN< 1 (Hawaii t moisiiv u M moji Honolulu 1 and H 

l HI N 

/horriown < PX>4 4V, Nt 1 I 2d 1 ^ 

\ (ombtruM bio fixed him uni .njuatu pint' ptot rduo was devrl 
oped using scrti s ponds tnd Sufi mm molt Ou as thi Moating .n|uam 
plani ! nlik« the w iter hvaunth whit fi )\\\ been used as an ,k|i» tin 
plant m mans w ivtevvatei ireatmrm stems S mtdeou does not 
txnu vs an c sirnck it rr»ol svstem ind obtains ntdrunts v ta I hr leaves 
I ruK t«n the svstem mdn ated th it n v ould o move rniur than V0 jki 
. rut of the t OH VS jn-r keni of the total kplduhl mtiogm and W 
f»er irnt of Ok lota' siofxuulrd solids Among 10 advantages are Us 
umple design md nprr<Hu»n m iddition to !1 k' rnixleratr land rrtjmrr 
menf Another adv mtagr is the fa* 1 th it (he on Is rnrrgv rc qtincd is 
for pumping to t hr m vn m it i gits its flow *vslemu ik signed iml 
utth/^d l A A 


l^vfko-rhemicnl properties mid prndudKits nf two tropkul 
vr>ih Amended with dehs dr si ted swine wmte 

f S ( ^Nigrtiil nivrorlv Nsulka I 

I NAMBA Ol'ARAH and f, <) Nl VOH 
lititfCMtur r fn twoK'i % IWJ 4V, Nn 2 lb* I 'I 
I wo tr xlusill 1\ conifavting soils tsaiwlv and \ line > 1 were trran d with 
different rates of dehydrated swine waste f!>S\A( and an inorganic 
fertih/n lo deirrmme die fnmlui nvifv using mai/c i/so mi\ 1 i ) as 
an m,h< atoi 1 or hw»ih sods high 1)S\A appln at ion fates (A jyrr t ent 
smi above 1 drlaycd m»n/r gmimution with ruaur fktghi am3 drv 
n»attrr sudd irn reaving with m* reaving f>SVk apphtaliotnate ^ nlds 
were tonuvten»f\ better on the i iivrv rathtM than on fir s.nwfv sod 
and increasing f)SVN appluainm rates progrrvsivelv m*uased the 
M>d (’•I ofgarm t artwin niirogrn pho*pbf*rm eiuhangeafdr 1 ,d 
uum magnesium potassium and 1 aUon rrchungr capacity and 
reduced the cxchiuigcahle audit> at (he emf of Utc rxjKntiwritfc lit 
general DSW exhibits good potential for use m restoring Uk pro 
duct iv it v ol tkgrarkxi sod Hieie lire ^7 ref ere me#. Nitrite 


AQlJALiNE ABSTRACTS Vol.Il NoJ 

O WRt pk RcpuwJuction n»« pcrwmtrd 



INDUSTRIAL EFFLUENTS 


95-1431 

I lit of alkaline fly mh m am amendment for twine manure. 

M VfNCINi ft fmvmiia (attoiiea <kl Sucro ( wore. Pu»ecn/4h f 
f AfUNX andS Slf VA 

Butmouft t 7WhnMf>$v 1994, 49, No 1, 211 2.22 
Dur influence of adding fly axh from coal*burnmg power stations to 
swme manure was studied in term* of its frrtdim value and polluting 
potential In tic experimental work additions of 10 and 20 per cent 
Ion a weight |>ef volume basis? of the fly ash were made to the %wme 
manure The addition of flv ash did not inhibit microbial activity and 
respiration and the carbon dioxide evolution from the amended 
swine manure was probably due to the high pH values i aused by the 
fly mh addition, rather than stabilization of microbial activity A 
feature of the study was the marked mobilization of tnoigamt 
phosphorus compounds in thr fly ash which enriched the fertilizer 
value of the amended swine manure This was accompanied by a 
marked loss oI manganese and boron m die 20 per < rnt My ash 
amended sw ine manure that would require lOiuidcrafinn in terms of 
v rt*p seiHUtivity and die N»mn tonleni of the soil There arc 41 
reference* Italy 

95I4J9 

Rronoriift implications of phosphorus loading poUcim for pus* 
lure land applications of poultry litter 

R fiOV|\DASAM5 i \rkansus f /riisrrsrry f ayettrvillr? M i 

COCHRAN and! HU HHI Kfil R 

Wot* 9 Hrumn n Hultrnn 1994 30, No 5 0<M 9|t) 

In Arkansas approximately I 5 million tons of poultly littei was 
produced pci year most ot which was applied as a lertili/crto nearbv 
pasture lands ( oru cm about the environmental impacts of increased 
nitrate, phosphorus and bacteria levels in wain supplies rrsuiting 
from field appla anon of poultry Intel. had hern grow mg in the state 
No rxpluit state environmental policy on phosphorus ham limy 
existed The economic opportunity costs of a proposed phosphorus 
management policy that targeted soils with elrvutrd phosphorus 
levels are assessed The impui i of alternative tax policies e g Rigou 
vi,m taxes on optimal littri applications was studied I tun appina 
turn m ihr Muddy fork watershed ol I he Illinois nver, Ark was 
studied lhe irsults are diw ussed in terms of 4 scenarios base output 
price hi roar to output price sensitivity scenario litter tax scenario 
land itreated with litter) tax scenario ITir restriction ol Inin uppli 
cations on soils with rlevated phosphorus levels would reduce the 
nel renmts generated tmm Image production. resulting in an croi 
ronmental poln > with a high opportunity cost for producers Analy 
sis ot Ihgouv tan tax policies showed that a smaller tax per ton of lutrr 
applied could achieve the same litter control as (hat of a larger tax 
on a per acre basis ILK.A. 

95-1440 

Kflfcct irf IT202 kiddllion mode on eniymulftc removal of phe¬ 
nol from wwstcwaler In the pmiviKt of polyethylene glycol 

1 WCfWmdsoi University,Ont ),i K RFWtHA, N BISWAS 
ami K K TAYLOR 

( imathan hmrntil of < hrmnai fngmeerwv, 1994, 72, No 5, HHI 
88h 

Batch ami semi batch additions ol ihe stoichiometric amount of 
hydrogen peroxide were used to examine the rate ol phenol removal 
by horseradish penmdaxe ove* the M0 umnl phenol per litre 
concentration range The ratio between the maximal hydrogen per¬ 
oxide eomemnuton during the reaction and tiie initial horseradish 
peroxidase concentration controlled the phenol removal rate when 
polyethylene glycol wax present The optimal range for this ratio wax 


between 10 and 25 umol hydrogen peroxide For economic comnj 
erattons a hydrogen peroxide addition mode should be selected 
which given a compromise between having the fastest reaction rate 
and having the minimal number of hydrogen peroxide aliquots 

Canada 

95-1441 

A question of excess. 

G GARDNER 

Chtmu at tnginter 1994, No 57b 17 1H 

(ilobal Environmental Services had established a regional and mte 
grated treatment lacilny at Yorkshire Water s Knostrop site, for the 
pretfedlmeru of industrial liquid waste in remove otb. meiah and 
solids that would interfere with the downstream biological treatment 
processes There were a number of treatment options, including 
ullrafiltratmn. neutralization precipitation, oxidation, reduction 
complex breaking, adsorption, dew atenng and wet air oxidation The 
facility would deal with 50 million g-pd with a COD of 200 tonne** 
per d Annually, 100,000 tonnes of effluent were treated, with wei 
air oxidation accounting for 5000 tonnes per year Wet mt oxidation 
was a very promising technology and was capable of b0-8* per lcw 
C OD and 95 ficr tent toxicity removals Removal of pcsliudes and 
agrochemicals was better than 99 9 per cent efficient C.K. 

95*1442 

Design steam strippers for water treatment. 

\ l BRA VO (jaeger Rrodut Is Ini Houston Tex) 
t henutal t ngmn*nng Pnigrru 1994 90 , No 12 5b 6 \ 

Steam snipping is a distillation pros css tor rermn ing v oiatilc organic 
c ompoundv from water and normally takes place at higher tempera 
hires than is the case for an stripping Frequently steam stopping 
un often achieve high removal effu lent if s (grealor than 99 per cent i 
and effluent concentrations ot below 5 ppb Stripping is tamed out 
m a lower w ith iravs or pac king to ensure contact between the stearn 
and the contaminated wastewater with stainless steel being suitable 
for most applu ations A problem with sue h technology is the fouling 
of the in oven exchanger due to the deposition of morgana, sails 
and in this context provision must be nude lor frequent cleaning 
Stopper design is a c ritual function of Henry ‘v constant (or aUiv uv 
uxdfiucnt) Ioi the target compound and this constant must be 
determined fromgixxj experimental data on volatility and solubility 
C.S.A. 

95-1443 

Anaerobic digestion of a synthetic wastewater containing 
starch by a membrane reactor. 

/ CADI (Inxtiiut national de In Recherche agronniniquc (fNRAl 
Natrhonnci H HI’YARD, J MANf M and R MOUTTA 
/zo ironmrnuit Tn 1994 15, No 11 1029 103 

A laboratory expenment with an anaerobic membrane b» or ran or at 
a constant organic loading rate of 2 g |>cr litre d showed that the COD 
removal rate decreased as the hydraulic retrntum time tHRT> was 
dec rcased from 115 to 6 h reaching a minimum of 7K per cent at the 
6-h HRT When the solid rctcmion time was maintained at 52 d ami 
the organic loading rate was increased from 7 to 24 g COD per litre d 
the volatile solids and volatile suspended volids (VSS) concemra 
lions were proportional to the organic loading rate and the COD 
removal rate decreased A COD removal yield of 87 per cent and 
specific removal me of (? 57 g COD per g VSS J were achieved ol 
an organic loading rate of 24 g COD per litre d Membrane flux was 
20-10 lure per h m2 and was non-limiting below 40 g VSS per litre 
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M was near the upper limit at 74 g pet lure when a flux of 4 litres 
w h m2 wav itttorded lor a linear velocity of 2 5 m per wirmd 
Frame 

¥5*1444 

t ah&Mxd removal of phenol and ro-cttsol in PAC additional 
activated stodge system. 

1 VAUNU ^Istanbul Technical University) and h A 

u mabrouk. 

* m^rwtrnrniaJ Trtteu>U>g\ 1994 15, No 1 2. 1121 I B4 
r>t removal of toxic organic pollutaim from wastewater was tmes 
i^ated uxmg laboratory uale completely-mued continuous flow 
powdered activated carbon activated sludge (PAC AS) reactors op 
'r iied with ahydrauhe retention time of 16 h During a 9 week period 
*4 iluunt concentrations in a synthetic wastewater containing glu 
i »se were increased (nun 0 to 50 mg phenol per lure and 0 u» 200 
(ig m crool per litre with sludge retention tunes of 5 20 d and mixed 
, juor PAC concentrations of 200(16000 mg per litre Fjihancrmrnt 
»; ( OD removal efficiency in the presence of PAC was attributed 
O'uk ipafl) to the adsorption of mvn biodegradable compounds Iso 
T hrrni studies to examine PAC adsorb ability showed that adsorption 
sot berms tor phenol in trevol and glucose were dcsinhcd bv a 
I u undlich equation PA( dose sludge ape ami PA( cork miration 
c< n pipori ml variables and an AS mixed liquor caibon cone mini 
■ ai grratrt than 2000 nig pei lure was irquiird t*» Kh'cve a sigmli 
m» improvement m ctflueni quality 1 mpmcal const ins* 

. untiMuJ It m phenol and m i rtso> using i simple inathem Uic il 
del could facilitate the prediction of PA( AS system peitorm 
u e Turkey 

95 1445 

l till ration of a hioluminescenee toxicity assay for optima) de¬ 
sign rf biological and physicochemical wastewater treatment 
priK esses 

A HKl SNf R iBen (Turion ! ntversus of the Nrgrv Sede linker 
t tmpns, S Bl l KIN S l L1T71 R and A ABN IOVTOI 
/ mi tronntrnuil fo to id'»gv anti WiiJrr {Juaiits IW4 9, No 4 H ) 

( ■<> 

Irsu were conducted using vannus configurations of biophysical 
ink esses to determine the feasibility of using biological and 
t Kmco chemical tr« at merits for complex waste waters discharged by 
a send chcmtiul industries Toxicity to biolumineucnt bacteria 
Mk minx issay > was used to assess trcaUihility of the waste soon rv 
i i J to provide quantifiable iriniu ihibtv potential data defined bv 
i kK gradation or i jrhon removal Ihis rrmovabilnv data allowed 
ituTilitaimn of waslr sources which wt u cither only pailiallv 
^ifxicgradahlr or particularly moil further work on these waste 
fc Unms evaluated activated ci>iiwm idsorption using toxicity bal 
m rs instead of cbemu aJ measurements Hie MicnHox assay w as a 
omcruim tr>ol for rvaluilion of jIk pnwrsvcs used but would 
i quire correlation ro ^|>cc ifit constituents for routine use Israel 

95-1446 

( wlalvtk liquid*phaw* oxidation of phenol aqueous notation* 

A kinetic investigation 

V PINTAR (National Intimilc of Chemistry l jublfana) and J 
I f Vf ( 

forftiMnal A engineering Chewmrv Rfieanh 1994 33 f No 12 
'(170 (07" 

Experimental work was earned out m a differential liquid full 
operated fixed bod reactor which employed a pmpnetairy supported 
sataly si that consisted of copper /me and cobalt oxides to study the 


liquid phase ox id* him of aqueous solunoiw conuumng phenol fht* 
caUhsi which was moM Active when it wax prrtntaJed for 2 b at 
H60C m oxygen and then cooled to ambrem temperature wax cffi 
cirnt m converting the phenol to l>en/jemklu>irk and heiuoqutnom 
die C 4 truer mediates via a total oxidation mute, and t arihofi dioxide 
7V initial phenol um version rate wai dexcnlved by a rale equation 
of the I jmgrmitr *Hm*Vlwood tvpe w hu h accounted for both phenol 
and disvex lattve oxygen adsorption and a surface pmc^» that con 
trolled the overall reaction rate Skivenia 

95*1447 

Kinetic* of wet air oxidation of gtyoxalic acid and oxalk arid 

R V SHFNDT {Bombay l mveisuv h aik) \ V MAHAJAN1 
intiuMnai t mivurnn# ( hrmntn AVieon h 33, No 12 

M2^ Il M\ 

TV use of i cupnc sulphate catalyst w .is examined ovei a 120 24A( V 
lcmpctature range and an oxygen part nil pressure of 0 (45 1 (K0 
MPa m an aufixlave f cm live treattnem i»( an oqueous w,Me xirtom 
conbumng a vers high ( Ol) concent ration t upnu sulphate ap^icAis 
to tv a very efficient catalyst for destroying glvoxnhi and oxalic 
m ids (dvoxalic Onah with ami without ii\€ wiitAlvsttoVved lirsi ot 
dcr kinetics with icv|sect to tilt xubvitair uu terms o! the COD) wiU» 
2distinct steps lht veumd slim step suggested ttie greatet irsiMance 
ii' further oxidation of thr oxalic ,tod Vket an oxidation ol oxulu 
acid oheved first order kmrtus wiih respect to the substraie and 
resulted in the direct oxidation to water and carbon dioxide India 

95 * 144 # 

( ompanttfve sorption equilibrium studies of toxic pheiwik on 
(lvash and Impn^gnaled fix ash 

B K MN( iH (Indian Sc bool ol Mines Dlmithad, and N S 
RA\N AT 

liturruii i*f Chfnn* til I<i hnt*it %i titnir < hru>lo%\ 1904 61, 

No 4 TIP IP 

The influence ot vanous r m lore ok hiding particle st/r Oyash 
impregnation pH uid leinpciature on the sorption capacity have 
Isrrn examined lot ptuoiol o uesol m ciesol /> cresol u mtmpbe 
r»ol oi mtrophrnol and /> niliophrnol absorbed onto pown Mahon 
flvnsh An Aluminium nitrate solution <0 1 Ml or a 0 1 M inmlUl) 
< hloride Milunon w is used for ihc mipn gnation prot educe A feauiie 
of thjs Muds was the fad that ac the sorfrnt particle xi/e decreased 
frorri 150 to 4S urn litc sorption of the various phenols irw iruwrd 
suue the vorption capacity wav dirrttlv proponioikat to the total 
exposed and inversely proportional to the panic ie diameter 

for a non poroio advorVnt such as alumina f intertill) s|»e.iking 
phr noK sorption was higlwn in Ihc can of impregnated flvavh as 
compared wtth untreated flvash India 

95*1449 

Removal of phenol from coupling of tak and peroxidase Ap¬ 
plication for depoUulion of waxtewalrr containing phenoik 
i ompounds 

[) AKSHjII'I \\mvrrsite R Sabatier Imdouvfi and M 
HABOl IJ,Ni 

/oumu/ of ( hrmuai fn hnoiop\ A Ihoin hnt dog> I*i94 61, 

No A 'P I 1(5 

IV en/ynuiiic degradation of pIxrnoK was exammed uxmg a torn 
hmotum of horveraduh pr rox,i ^5f ^ hydrogen piemude m ihc 
prevemr of »n abundant rnerl and low com mineral support in fbr 
form of tak (hvdratcxf rmignexiurn &ihuiic t Ax a result of the adxorp 
non of ihc rrwUioti produen onto the uk a pn4 cm. live rffert on the 
cn/ymt was prortwurd thereby prolonging itx Vgrivlirig perform 


AQUALINE ABSTRACTS VoUl NoJ 

O 1995 WRi pk Reprodueticm rvK pcrm»tte#J 


T17 



INDUSTOIAL EFFLUENTS 


anct Phenol degradation in the presence of ine utk w m extended 
tbut leading to a lower itsidual phenol curgent (about 20 per cent) 
than w m the cue in the ahaenre of tak (about 40 per cent l A 
combination of hydrophobia and bvdrophdic ulct appeared to cn 
hance phenol degradation and also activate the enzyme, thus exploit 
mg the relative advantages of the 2 talc types Thn combination of 
2 tak a m the support medium was promising fur die deconumr afion 
of wuMcwaterx umuumng phenolic compound* France 

95-1450 

Kinetic «i or toluene degradation In a biofUm xyiftrm under deni¬ 
trifying c omlitions 

J V ARC ANfJI J I (Denmark "technical Urn versus I vngbv) and 
I ARVIN 

\fcatrt St ternr <i Tn hno/ogv 1994 29, No ifl/1 1 191 400 
The kmetn * of toluene biodegradation in a biuftlm system in deni 
inlying mndihom were investigated huh singly and in the presence 
of a mixture of aromatic compounds rhen/cnc elhvlherizrnr and 
xylfrtc*) With tohirnr a* ibe sole substrate the maximal utilt/anon 
rale and the hah salination constant were in the ranges M I 8 per d 
and DIM / mg pet lure revjKitivrly Or ihr basis ol nitrile 
production ihr average vit Id coefficient m 10 to J 2 mg biomass 
(xa mg toluene cfcgr idrd Hu degradation of toluene wu^ vigmfl 
tantly irdmcd in die pteseme of a mtxrurt ol bcn/fiu* xylenes and 
etliy fhrn/t nr Denmark 

94-1451 

( miipiinitfvc study evaluating removul mechanisms of h>dro- 
uirhonx by fixed film versus suspended growth reactors 

N t jA i II (fechmon Isiae) Institute of Irclmnlogy Haifa) 

Water Wore «* In hnolo^ IW 29, No HI/1 I «4| SIS 
Mechanisms responsible loi the removal of hvdiocurhons from 
wastewaters by rotating biological contactors and * fixated sludge 
rrpiesrnlmg fixed film and suspended giowth trac tors respectively 
were mvesugaied Tlit mllucur to both systems contained 700 mg 
( OD per fito l M) mg HOD pci Hire “* S mg phenols per litre and 
(2 mg hydros tuhniis per lure in einulsibed form Both units reduced 
hydrin arboris by ibnut 90 pet cent In the case ol activated sludge 
?n pet rent was icmoved hs adushmenl to hmsolids while m tlx 
fixed him system 15 pet cent w t\ stripped uuhe airmixphcie 2*>ptr 
cent w i» biodegtaded and 50 per tent was temoved wiiti wasted 
sludge, Bioslndgc piodui non and characteristics wtic Mgmflcanilv 
better with the fixed him system l S.A 

95 1452 

Degradation of starch particulates In a hybrid motor 

H H H I AN( i * Hong Kong University ) and 1 S KWONO 
Mater V u*u . d U HruUt>x\ I'm Ml, No 4 ‘t’’ HU 
'starch sluns equivalent to 10 g ( OD per lure J was fed at Mi pH 
7 2 7 5 awl 12 h rr trim ion to an H S lure upflow anaerobic re.u tor 
whu h was a h\hrul between a sludge blanket and a fitter reactor The 
reactor wav commissioned on a mixture ol sucrose and com sun h 
and not led exc lusively with stare h until granulation w as established 
Pk paiticublex had no deleterious cfirst on the reactor Of the 
original COD 5 K 82 *> and 11 ** per cent passed m the effluent was 
convened to methane and became granular biomass respective!* 
Average sludge yield was 0(87 g volatile suspended solids per g 
COD mcllumr production was 0 8b g per g volatile suspended 
solids d Pie granules were layered starch hydrolvcmg streptococci 
occupied the outer layer and aceiocbcstic Mrtthtm>tHrix the mtenor 
Hong Kong 


954453 

ModHhog i itrol of activated sludge plants on tlte basis 
of respiromrtry. 

M BROUWER (Vvagrmngen Agnculturai Dnivmity i A 
KLAPWfJK, iind K J KEESMAN 
Water Snemr A Technology 1994, 30, No 4, 265-274 
Improvement* to the operation of a carrousel activated sludge plan* 
treating varying load* from a flavour and fragrance factory were 
explored through respirometne. measurements The first compart 
merit of the carrousel, where readily btodegradabie compounds 
(RBC) wvre treated, was mcxkiled physically by an activated sludge 
unit which prmulled respirometne measurement* A mathematical 
imxlel wan created to represent the biodegradation of the RBC the 
physic**) transport of wastewater in the pump well and oil separator 
and the dissolved oxygen in different part* ol the carrousel TV 
influence of the wastewater on the actual respiration rale (ARR) and 
the effa 1 of flow cm it from which the model was calibrated were 
obtained from further experiment* Simulations of the system in a 
controlled and uncontrolled slate were undertaken rhese indinkird 
that overloading could he prevented b> lontrolhng ARR through 
restricting the strong * rude wastewater or the total wastewater flow 
thr lifter was most cffc< live ( loser control also yielded rncftfv 
casings ol J I 2! prr keni Netherlands 


954454 

I KP method for treatment of waste water from lion* wood 
s<xJa pulping 

/ HI < SM f I sp<KM aiul P HVNNIM N 
/ urtfpwn Wntrr f*tiliutu>n ( nntroi 1094 4 , No 0 19 

A lignin icmosal process (1 RPj aphssico chemical treatment origi 
nally dcvelopeil for effluent from wood based pulp and pafver tndus 
trial pros esses was extended to wastewutrr from non wood soda 
pulping Bagasse wheat stiaw reed and Ounese silsti gr f iss b|j» k 
liguors were examined fibre sludge was acidified in pH 1 ^ 1 b 
nnxrd with dilute black liquor arwJ live pH raised to 4 5 h t) Sub 
sequent sedimentation was aided h> polymer addition nr In crnlntu 
gatiou ( OD reductions ot 2*> [x^r ecru and colour tediKlions o' 
40 HS per cent were obtained for bagasse and wheal straw l nwer 
icrnovak were obtained fot reed black liquor ? rc it merit effluence 
w is generally higher at inuiallv high aridities with mixed fibrous 
studise and influent (. OD ibove ?S1H) me |>rr lure Results wen 
-ompirahlr svub thv>sr from ihmmmim sulphite coagulation 
1 inland 


954455 

IMrvelopment of wastewater pretreatment flowsheet at the Se- 
lengiask pulp-and-board integrated work* prior to revene-iw- 
nwais desalination 

\ \ /IMf NKOV (\NHnmiprom Institute Saint Petersburg) 5 
S SIMONOV and l M 1 MANAKOV A 

Jiturnai t>f Mater i hrmuirx and In hru>tox\ 19*74 16, No 2 24- 
M) 

IVsign and operation of a pilot reverse osmosis (RO> desalt nation 
unit ai (he Seirngmsk pulp and board integrated worts tx lepoited 
Dematnm of a flowsheet (reported cl sew he nr) n dexenbed which 
permitted trcairrwm of sewage to predetermined quality standards 
whilst maintaining stability of the physico-chemical parameter* of 
operation of the RO membrane unit to prevent sedimentation 
Russia 
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95-1454 

Vmiraliicdetoxinatkwafidw nk-tlM ok 

rffWaB by two acdixnatiiig riudfe*. 

\ PATOINE (National Research Council of Canada, Montreal 
PQ j R COTE.andM PAQUET 

\kitirr Poliunon Hrsearrh Journal of Canada. 1944 29, No 4 
4T 5 AH6 

TmtcHy and lexm aadccmccmration in pulp and papa effluents tan 
be decreased by anaerobic or aerobic biotreaimm Dcioxd nation of 
a cbemi 4 henw>mechaiucttl pulp (CTMP) effluent was examined hv 
mouttonng toxicity and resin aetd concentration during ncaUnrnt in 
hutch reactors Two sludges were used (l \ granular sludge from an 
u pi low anaerobic sludge blanket reactor treating neutral sulphur 
semi-chemical pulp effluent (21 sludge from an anaerobic digester 
on \ ale Artier military base P Q IV 2 sludges were acclimated to 
i v h <TMP effluent by successive 6 d suspended growth tydrs on 
jresh effluent Dctoxifu anon was achieved w uh both sludges during 
the Iasi growth c vcle but H was not t leaf whether this was the result 
? bacterial activity or changes in the ptmu o-c hemic al criMronmciii 
Sis growth cycles ot 6 d were insufficient (or .i completelv urutult 
mated sludge (the Vakartier sludge) u» attain the same biogas pro 
Joe (ion as that shown by A partly acclimated sludge (the granules) 
Both sludges appeared m show resin acid adsorption making a 
impossible to tell how much was transformed and how much was 
\ Sorbed during a given growth t ycir IVrt are O references 
( ana da 


95 |457 

Paper mill effluent treatment living biofil trillion 

1 M ROVM f lVgremom S A Rued Milm usoio I P 
TKl f>H PlAKALHl and! SCHROrUK 
W at S Limn <i 7r hrudo e\ 1991 29, No UVJI ?T 222 
Hr Bmtor u> lurreni upHow hinftlirtlion system wa* used to treat 
Mlut nb horn 4 ddlercni paper mills These iangrd from si r> dJulc 
’fluents fiom unils prodiu mg fine pipers using bleached < cllulose 
o muih more uukriilkUtd elflucnts Itom in mlcgrated pulp am! 
, ipcr null The resuhs demonstrated (he piHentitl and Advantages of 
•he pnxesv lor this tvpc nl application either an a complement t»• or 
i replacement of the at us a led sludge pun ess IV Biofnr process 
U peused with the clarification step md offered grxxi resistance m 
n Men Mm (nations in toad and Bow rate These characteristic s rn nlr 
particularly suuahlr lor pulp and paper industry applications 
1 ranee 


95 1458 

Increase of efficients of an activated sludge plant in paper 
manufacturing Industry by application of a fluidixed tied svs 
tem 

f W HM f Bf KO 

Water Vwn- r <£ />< hnotoqs \ l M 2V, No 1 2 I <7 * 1 IK" 

1 hr effluents from a paper mill were initially treated smeessfylly by 
primary sedimentation balancing activated sludge and tmai srdi 
Dentation until increasing kinds dictated expansion Resincturns on 
space presented conventional extensions u> the treatment plant was 
uprated by introducing polyurethane loan/ into the activated sludge 
it 20-V) per cent of rector volume further improvements were 
•thieved Hv enlarging the balancing tank automating the (Rising of 
nutrient* and better lorurol of (he draw off of surplus sludge Ibr 
installation of a sand filter for the final effluent was also planned 
Phis approach was successful although if required more skilful 
management than the previous t real merit plant (rermamy 


95-1459 

Vhak* of the reactor tvpc and womitem ivmdiUora for eon- 
erntratfd wastewater* 

S V /JMA H'isd f ugttyeenng Institute Kirs) ami A A 
BAKER 

Journal of Water i hrmittn and Jet knoit>$\ !9s*4 )A, No 2 2) 

2 \ 

Optimal conditions ot omne treatment of concentrated wtu4ew«rm 
were derived fmni studiev ot oxuLilum ot synthetic dyes in unmtei 
current cauirrrni bate hi low and mmmuouc Bow reactor* O/onn 
uon wa,s more elf total in a nonflow letiwhu with circuUuon and 
under ctxurtem conditions similar to substitution reauots 
l kralne 


95-1490 

Sorbent for purification of wavi*waters from anionic dvr* 

A A K> A/AN TSI V tHuryaiiin Inuituti of Natural V iciHts 
l hn> I dei 

! mrmd of W an r c hrmiurs arui h* hno}< c’' 1944 19, No 2 47 

4v 

Mtxhhtahon by ullrasouml at 22 klb lot ( mmmes ol natural 
uiuntmonllomle in mmilll) soUumn [iiocJuced i smlxnl lot tlx 
umowdnt anionic dvrs and surlactarns lotni wasirwateis Abcoip 
lion tapai uv ol the pioduct lot the dvr Dimi Black was (i h g [>ei 
g Kuftui 


95-1491 

Hie operating plant performance data for iniriBcatton of xew- 
age waters from arodve prfMltKtiou 

N V BR A/Ml NMKkio Rolvirchrm Insututei I V BOIKO 
and A S KOROI VOV 

huonal of Water ( hrrtuun ami ft bn U>$\ 1994 lb. No 2 50 

S4 

Prrfnimanu data nr preserurd for Uk pnnfiuiiiuuol vewage rfflu 
c rils Irnm ,i/o dvrs it the Sivash tniltiu dvr f^xtoty (KADI ) Tro 
|X»Cj»Is !nr tin miHhtrc tUnn <d dw winks irn lutie vubsMtulion of 
itonill; coiguktiU by pig non tiling' md tiuoiporihnn of an acti 
sited sludge sugr Pig iron tilings prtnulled rrdin Hon ol dvt 
mituuib hv atomic hvdiogtn I nud drudon/ahon was xhn sedbs 
(kOrolytic nxidiitnn oi In iddilum of fvol.isvnmi primiinganalt 
I>ugrams td onginal tnd mmiifird woiO irnhnkd 1 kralrn* 


95-1462 

AerobU degradation or am dyes in blofllms 

H JIANtjd immnati l rusersits Ohio) imJ P I BISHOP 

H tilft S( irm r di 1, hnoinvi l»m 2V, Nil \U, i I **2% 5 01 
i^ibruatorv u *ik mtating drum hiofdm rtfa tors were nvref to in yes 
Ugaie lacUKs affming ifire biologna) removal of i/o dyr + (ram a 
synthetic wastricatrr Iff l a./o dvrs studied A( id Orange K Acid 
Orange lb and And Red 14 only (hr first was <irpr.xdcd aerobu dlv 
< teas age *»f (hr a/o bmd was achieved easily foi all ' dvrs m 
imierobu < oodumm kemnvalsnf And Orange 8 ranged from 2(1 90 
per r#u Maximal remos «l occuin-d at high tvulk phase di«vi!srct 
oxvgen and low ( Of) flux Bmlilm ^cumulation wat affn ted In 
(be presence of aro dyes ind b> such fswtorc as < Of) loading 
tsulk phase diswdvrrf oxygen Jevr) nrv} shear hrri r I N A 
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95*1463 

Mm^lriiwfer nMtha«ilivm« for w»Mit ton rxdmn«c In waste- 
water rrtalroeot. 

S M ROBINSON (Oak Rrdgc National Laboratory lam) W 
P ARNOLD, und C H BY HRS 
AtVhh Journal, IW 44>, No 12, 2045 20S4 
Experimental data (mm a batch reactor and theoretical models at 
<minting for rnirapitriteular diffuiiviuex were evaluated m brute 
hatch reactor srudtev using solutions containing i oesium, sfronimru 
calcium and/or magnesium that were contacted with chaba/iic mi 
lues (lumiv 90 ami lorniv 96) which were initially m the sodium 
form lomiv IL-MOpartules ore zeolite t rystak., whereas lomiv IE 96 
particle* arr zeolite crystals which are pelletized with a iky hinder 
The r Xpert mental data were m fhr form of uptake turves for N >th 
zeolite types anil were a function of the zeolite particle sizes A 
ranking order tor the selri uvity ol the elements was established such 
that caesium was grrairr than strontium was greater than calcium 
was greater than magnesium was greater than sodium Onlv the 
model that uu minted tor mu mporc and mac roporc diffusion ih c ur 
ring in series accurately predicted multicomponent data using dd 
lusmiies trom the hmary system (here arc 6? reteicficrs L.S.A. 


95-1464 

Application studies of hi usurp lion fur monarite processing In 
dtiulry effluents. 

T R Ml'RALl I DMAR AN (Indira f ihandi Institute ol 
Development Rrvearth Bombay) I. Hill IP 1 IYfV>\R ind 
( Vf NKOHAC HAR 

tUoftutunrft*thnoltftf\ 1994 49, No 2 P9 IHf» 

Hie effluent horn mona/ite processing umlauts heavy metals phnv 
phatex fluorides tare canh elements and traces of the thorium 
radionuclide In this context hemh scale studies with packed bed 
reactors using (nifunUrma Sm ulurn as a hiosorbrnt in tfic downflow 
mode were earned om to determine dee design uiteriu lor the 
development of a prototype Advantages ol the bmsorplion irratrneut 
ot tnorumte pnxcssmg effluent me luck* the capability lor desorbing 
the elements using hydrochloric acid and returning them to the 
process stream and the potential lor using a smgir reactor for tht 
uptake of the uic earths and the thorium India 


95-1465 

Waste microbial blonmw for cadmium ion removal applica¬ 
tion of flotation for downstream separation, 

k A M A US t Ansmdr l (mversitv Ihrsvalnmki) A t 
/OUWWl IS and I t MANUK k 
BiorriouM « l n 1944, 49, No ' 2M 2^9 

IVjhI mduxtrta) waste biomass was used lor biosorption of metals 
horn dilute solutions m combination with notation iccovcrv to form 
an el In tent tiesitmcnt process Hie 2 stage process involved ihc use 
of Sirrf'tomM 1 1 . lay uhjtttm which is a hr am hed h lament ous acii 
nomvecte. tor Ihc sorption stage followed h> flotation cimcentrai ton 
with lire addition ot cetyl tnmethvtammomum bromide as a surtax 
lanl tvollecioD and ethanol as the frother IV result was metal 
(cadmium loaded biomass etteam and a clean water underflow 
stream. with the cadmium bemg eluted with EDI A Solution pH and 
tome strength were important factors in the process, which was 
effh lent talmost UK) per cent mcertain cases \ it pH values m excess 
ol 5 Greece 


95 1466 

Hk&a»vtntfo% of Ca(II) tern from atfon tdutkrm with rtce- 
bran. 

S VERM A {Punjabi I'm vcrstly Patuia) and R REHAL 
Bupretaurif Tn hnohg\, 1994 44, No T 271 278 
Ricebran treated with a I per cent tmdium hydroxide solution wa* 
used as a sorbent to remove copper ions trom an aqueous solution of 
copper sulphate pentahydraie Maximal copper adsorption was ob 
lamed at pH 7 2 and additionally the divalent metal uptake appeared 
in be at fee ted by the presence of sodium acetate and sodium chloride 
in a SO ppm solution ot the copper al pH 7 2 Typically, the adsorption 
at 4 i 00 ppm copperdh ions level was 94 1 percent using 100 mini 
IhccoppcriH I solution and 1 g of the ricebran with 1 h shaking period 
Modified ricebran was an efficient and cost cftrchve substrate hu 
removing heavy metal ions from industrial wastewaters India 


95-1467 

F urther Insight Inin the mechanism of biosorption of heavy 
metaLs h> (lanodrrmu lucuium. 

1 R Ml'RAl-l RDHARAN (Indira Clhandhi Institute of 
Development Research Bombayl and I 1 VENKOBATHAH 
l n\irnnmfnlul In hnoli>%\ 1 994 15, No l 1 I () 1 S 10?"’ 

Srlectivt* elution of (he cell wall components ot the hmsnrtviv 
wind (ottmg fungus (ntn<uitrmu luiatum indicated that th< inner 
most laser ot structural pnlvsaci harutes was responsible tor HI b pw-t 
cent of hcasN metal uptake ! lec tron piram ignetn resonant e 11 PRi 
spei trim ops ami energy dispersion analysis hv \ ra\ of vorhrnt 
tl l)A\« techniques using copper as the model mefai deriumsfrated 
Put most metal uptake was due to ion exchange with calcium and 
hydrogen Preferential metal uptake was observed with oxvpri 
seeking elements India 


95-1468 

Removal of antimony! V) and antlmonvilllj from aqueous so¬ 
lutions' part I ro~precipitation and adsorption during floccu¬ 
lation with ferric Iron salts. 

k I Mil RS< n Beilini and M JLkU 

t t\K b W.iumAbwrnoo 1994 155, Nrt II M2 Ml tin < rerman 
i nghvh summary I 

Although nittmony possesses chemical and toxicologm al poipeoies 
lesembhng thove ol irserm thnr has so tar been lurk or no puhhsh 
ed informanon on met hints lor Us rummanon despite i he tail that it 
may he present in industrial effluents in lonceniratumsot several rug 
per litre Reports ol its iHcurTeme in various types i>! wastewaters 
ate vummau/rd followed by an account of experiments desigm'd in 
optimize the teniosal ficrformaivce .uhieved by ihc fiction of small 
amounts of fernv nitrate wdutinn in the fM'esencT of various other 
moiganic constituents The rrsults indicated that the ehminatirm ot 
antimonvtN > was pH sensitive satistaefory results being obtained 
only urxler weakly acidic conditions while sulphate and bicarbonate 
ions exerted strong negative etfexis on its remewa) l mkrr alkaline 
condition the adsorption ot antimtmvt V) into ftte hydrated iron oxide 
thn was enhanced bv the presence of calcium anti magnesium Kins 
Hn the imalcm form annmorivtlH) gtxxl removal effiuencies were 
rcs't»rdcd throughout die pH range from 5 0 to Hi 0 and these were 
virtually unatfected hv quite high levels of irsorgann timxiirurms 
(English translation ^7^ pounds sierlmg valid for I9<^y 
(termany 
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INDUSTRIAL EWLUKNTB 


Uuiot otoglcaJ principles of the choke of florrul&ntv 
f w w vrfrwitcr purification from day fuspendocm. 

\ S TIMOFEEVA (Polytechnic Institute Irkutsk) A M BF.IM. 
ind A A BEIM 

/ i-urruri of Waif r Chemistry and Technology t IW 16, No I 2" 

v. 

^VMto-vhcmiuil (speed and efficient) of clarification t anil lovico 
ugital data cm M anionic, canonic and non uwm flocxulam agents 
\\t art tabulated FA from German), Japan and Russia 
sensed Application of FA to the separation of montmontUmne hv 
doimiiaceous clays is discussed Russia 

95-1470 

(hlditfvt purification of phenol-containing sewage waters 
from thermal treatment of shales. 

S V PRUS fTailinn Tech Druvcrxtiv h S B KAMFNFV and > 

I KALLAS 

Journal of H atfr Chemistry and Technology t 1994 16, No 1 D 

( HiiUbvc purification by o/one and hydrogen permute of effluents 
,onU»nmg phenol n crcsol and S methv I lecoumol, from gold min 
mg dumps horn the thermal processing ul oil shales m Lemma is 
r ported Optimal pH for ozonation of individual phenols de 
-cd from model volutions ot phenols ami wastewaters Volatile 
jhcnnls degraded faster Hie latalysf in Femon s reagent irontlli 
uslphate affected reaction rait hut not consumption of oxidant 
I ml iiy of treated wastewaters to IHiphnui mu firm decreased is the 
[ roportioh of added ondanl im leased Finland 

VM471 

t ih nisfi pastiche. 

H Rl SVflJ 

dufr^A / mironmeni Manayt mrnt l ( J94 No 21 29 hi 
In 199} heavily polluted water from the disused W lira! Jane tm mine 
n ( ornwall flivodcd the ( arnnn nvrr ami into Falmouth has As a 
'miporars solution water was exit at. led Irom the mine arid rinsed 
w uh Itme to reduce Us pH and make the heavy metals insoluble A 
1 f< v uUnt was at I tied w hu h helped the metals settle out and the w ater 
a as led through the tailings dam and into ifirt arnon three diflerent 
v stems of passive ireatment were investigated in a pilot scheme 
Le treated effluent flowed into a senes ol aerobic <elK containing 
teed plants Here iron was removrd as non hvdroxide wh.th in turn 
removed arsenic hv absorption Next m an anaernhu cell containing 
i mixture of v attic manure and sawdust cadmium /ok copper some 
ton and sulphate were removed hv bacteria is insoluble metal 
sulphides l hr effluent was pawed through a rock filter wire re 
manganese was removed A study ol the active treatment was also 
icing conducted 12.K. 

95-1472 

I nralmrnt of water from an open-pi I copper mine using bio- 
genic sulphide and limestone a frasi Mills studs 

R W HAMMACKilS Bureau of Mines Pittsburg Pa) H M 
IDFNBORN and l> H DVORAK 
H a ter He iru/» h 1094 2#, No j I 2K\ 2129 
Audit mrul-contamiruicd water wav treated m a Libotafor) sysicrn 
Hvdrogcn sulphide generated m a hi orr actor c of naming a mixed 
culture of sulphate reducing bacteria was passed utunicuuirrm 
through the wastewater in a JC4ctor umsisung of 9 chambers sk 
signed to prevent the downward movement of metal sulphide pte 
wipiutes The effluent then passed through a nniruliz-sunn r rat lor 


filled with limestone chips to raise the pH from I 1 to above S 
Finally. the effluent with added ftumeni fwwvved fhfiHigh (he sulphide 
gene fating reactor Metals were analysed In indwells eh coupled 
Argon ptauna ttimswn spectroscopy More than 99 per cent of (hr 
original iron, copper ?im and aluminium at amcmiamm* of 62b 
Ptt MO and 2?b mg per litre respectively wen* removed rtwyga 
nest was reduced by 91 per tern Hw limestone estnxually became 
inactive through presipiution sit several comptnmds on tlx muIavc 
fbert air M trferrrKes T2S.A 

nt 473 

Mevnhmne trdUKtltgy of regeneration of efUuenU from fBtn»* 
tion dime Helds. 

t. F KARDASHINAd rals Rrse^irtii JnstiUite of Chemisirv 
V rkatennbuig) S 1 l iWUJVSKU F V MKiAl AT1I V N 
NOVIKOV ami O M RO/FNTAl 

Jtmmul of W aiet ( Armum and 7c< Amdngv 16, No 2 ^1 

r 

( omiuitun lot the pnrircMimcM irvrrsc mrmrsistROt drsaimation 
and regeneraiiofi of effluents (torn shmc fields -ur tepufled Sekt 
non ol a|ipiopriftie technology amt chemital iwldiUori degree ot 
concentration achieved Fv RO and subihl) ot emucnirate are dn 
cij wed Studies ol prehmmmy pnrtfnation bv mkIa softening And bv 
iron (oagulaiion Mt desinbed A poness flowslirrt iv mUiKlrd 
Optimal tomiitiom ot prcUemmrnt RO operation soda softening 
and non coagulation are mlxilated Rnwria 

95*1474 

A review of adsumcd lethnulogie* for Ifu* sompfex treatment 
of oils tpioduo^t WMirr from offshore oil miu! gas facilities 

D UADI n I n |( Vvloteclo 

I n\ ironnuntal Protn lum Hulleiih ldU4 NnOd M 21 
fcihnolngics are reviewed wind) rn.n i nmr nndrt i onsnJt'r.ttion 
should pitvdui ed water disc hatge legixhition brcoiiH* more stringent 
i im hiding a limit to Nrlow a 40 mg per litre Irrc oil level) I or this 
limit to Ik attained irntnfugrs rot.in hvdriKyi hrnes mrmNane 
system 4 md i oalesi ets for enhanced separator performance trutv Ire 
convideud Fmsihiy (hr only tommen lally available h>dim ydone 
is the AImIkhti Nevrtei Dvrui lean system llw* hirgest of which tus 
upoc itv of 1 ’Dml per h Ofhrr restru horn that may Iw* miMKfiwrd 
in* Indt limits on dissolved organic s divifiaige elimination of Iw'wvy 
metals and raihormchdes and a fccjuiremrnl tor pfiHlmed water 
n'lrorction Also tonsnicred are praentud ler hnologir’ bn meeting 
tbi-vr rnjuio*mrnls \ K 

95-1475 

I ckhI sorption purification of industrial waste waters from 
|>hrool. 

S M Rl Sf AMOV rfftstilutc of 1 hrornu aI Ihoblrms of 
(hemnal fnhnologv Bakur I* l MAKHMHDOV an*}/ / 
BASHIROV A 

Journal of t C hrmntr\ and I ft hnojnfr > 1994 16. No 2 lh 
M\ 

VnjHion of pfir nul from wastewaters frr»m tbr * atalvtn and fbetnull 
M.ii king and slow poking works at the NovrUMimsku od rebnerv 
)N()R* md krasmKfubskn p^xiu. tmn vet non of tty Baku I .innerv 
refinery is reported SoryAum capawlifs id ihr amun exchangers 
A V l 7 ON S f >1 I Of'ON AN 21 AN l and a*, fr afed t art**n 
KAD iodic were O << 2 1 2S 12 5 15 H 11 and 40 42 resper 
livcl) Rcgeneratmn of \V \ 7d l\ and k AD hkJk vitunife*! with 
phenol wax ,u. hrrvexftn frgenrriitum with H> and 5 pci cent sofuhor* 
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EFFECTS OF POLLUTION 


of sodium hydroxide to give a 12 and 14 fuk! respectively increase 
in com cntraium «> f phenol m sodium phenoate Awrkijan 

n im 

Sulphide removal from seawater with waste catalysts, 
f N A( HAJ)f (Kuwait t mvmity Safat and VI R Hi DA 
Wutrt Krsfttnh l f ' ( M 28, No 11 2 2181 

Die removal of sulphide bv waste catalyst* uvtd n ammonia synihe 
sih in [Nriroc hemual plants was investigated in a bah h reactor whu h 
rt*c yi led 20 litres of seawater through a pat ked bed of < auly sr Tlic 
6 catalysts tested varied in shape density and (hemic at <. onipointion 
TImt reactions were swifter m the ptrseme of catalysts than for a 
homogeneous reaction Low tempeialurc stub catalysts which con 
tamed a mixlurr of t upper /me and aluminium oxides were the most 
effective with a sulphide half life of 1 T minutes I he rruujon was 
zero order m sulphide « oru nitration The presence of oxygen m 
< rensrd reaction speed I he bah h rctyi le reactor wuh large rc< vide 
ratio approximated to an ideal stirred tank rr;u lor Kuwait 

*15-1477 

\ %* of vllkotitunaUv for removing caesium and strontium 
front defence waate 

R (i AN f HON Y ( L's.is AA M I hnvrrsitv ( ollrgr Station; R 
(, IKiSC II O (,» and < \ PI III IP 

/rutmtrUil ii / nglm trtntf ( fumtilrx ^ w/»< h 1904 .U, No 1 1 
2702 270S 

A now I hydrated v iWbilhiK vilu muan m il \M b was' with* si/n) 
and used to remove r.uhuai hv« isotope from solutions umtnmng 
up to W M sodium and u< toss a pH r m/i of le*»s than I to graatu 
Ifian 14 “t>ic mu rxi hunpt < xpennunK wore i aim'd out with 0 \ g 
I AM 5 m a 10 ml solution i oriMimng 10*) ppm i .u aum and 20 ppm 
strontium Hu Mhcnhutuii was supc not to other org mu md moi 
ganu ion rxihmgn h»r r*mmmg i loiuin md strmuumi fiorn 
defence wash s ilthough no cvpl m itmii lot tin du rc\ise in ■>< k c to 
itv at high pH v allies < ouKJ N offeird nthc» th m die unique sink tun 
of TAM S I N A 


KKKKCTN OF POLLUTION 

See aho Atalnu h 9*. Um , 95-1 140, *>51161, 95-1162, 

4< 1165, 95 lir»7 

95 1478 

I oddly nr Mnnn vUit nerngnnmi peptide toxin to M arling 
rainbow trout (f/#*<w/iv«< Hus myAnO 

I L 11 NC Ml A 1 1 urn h \ bn w'rsitv s» hwet renh n hi t) K 
DU IKK H md ( SC HI \ PU R 
L/nwrn /outofngv HW4 .Ml, No T 215 22 4 
l he toxic ellrcts ol the c \ atmbac terra! toxin rmumvstm f K on 
voiding iiimhou trout i(bt< or tmn hn\ rmftMii was investigated 
When excised to aqueous concentrations ot H to lb mg freeze dried 
Mn rm \\!t\ oerwgmovu pet hue ctpitv dent to the tell numbers 
arising ttt an algal bloom the dose mer 1H h w is mm u>\u t<» the 
fish When gavaped with the repnvalent amount of algae that would 
have passed through ifx* gills m the 1H h test period (he fob died 
withm *>6 h The dose was 1440 mg of freeze dried algae per kg ol 
bodv weight Oral uptake of liee/c diusf algae at a single gas age 
dose ol MU mg pet kg N>dv weight wav non lo\n Nit the same dose' 
jhJrmmstefed S times at I 2 h inters alv killed die fish wttbm 4 >b h TTir 
results suggested that fob kills wtsmg trom t van«sKx terra were due 


to oral mgesiion of algae during an algal bioom TTiere are M 
references Switzerland 

V5-1475> 

The status of coral reefy in South VV extern Pacific Islands. 

I V /ANN fCireat Barrier Reef Marine Park Authomv 
Townsville Old Australia! 

Warm* /V*//wMorr Bullftw l*^M 2^, No IH 52-61 
T)\e shitu^ of coral reefs m Ftp Tonga and Western Samoa wa* 
avsesv^d pnncipaliy from unpublished wurccs Tiuman impact w*o 
greatest in Western Samoa and leasi m Fiji Significant hmes n* 
coastal habmus over fishing pollution and eutrophication hadcx 
curred in reefs with limited ixean exchange through rapid populaimt 
growth and unplanned development On high wet islands emsinr 
from t hanging land use had caused scdimcntatirm and eutrophication 
of inshore reefs < mwn ol thorns starfish infestations had occurred 
Slow growing spec ies arid many inshore fhh were endangered some 
having become iocullv extinct FnvitonmenUl rnanagemem and 
awareness were limited while technical and fumnual resources were 
hxkmg I*herc an* T2 relrrenves Pacific Inlands 

M5-I4H0 

(ihxervaUoms on coral reefs of Hainan Island, South (hina sea 

f If f if if orsrhimgsmstituf Vn< kenN'rg Franklurt Mermans i 
\ Nl t MANN and J I I 

\{<innt Pollution fhi/lrttn |W4 29, No 1 < i H4 hO 
( oral irefs luid ixrcn surveved m 2 recent expcditums *n linn u 
Island Hvnamilc fishing had s»*veie!> damaged large sections ot 
reef’ lounst hoieh lex ated on the ix*ac h were piar mg co islal manor 
launa at nvk t onset vafmn measmes and the enfonrmrni nf existm* 
legislation were urgentIv iue<icd to it stfkt damage f'h< ou nientc 
ofspeiir* i* up to ' kx Hums aic t ibul iird ( hlna 

95 |481 

Mate nf (oral reefs in the (lUhipagns Ishmdv natural vs an 
IhrofHigenic impacts 

P W I d T NN (Mmnu I mvciMtv f la { S A ) 

Uitnnt Pollmion fUiilfUti 1904 29, No |M I \\ l 441 
C oral communities were studied in the 19 7 s |UTr> m the (lalapago 
Islands to provide baseline d ita surveys were recularH perhirrnr f 
iftei I9K? Data were statistu alls exammedbv analysis of larrancr 
arid the Kmvk.il alhs lest Before the f I Nino 1982 I9M Jistur 
bam e low diversify coral tommunilirs and smalMu tivcly .ucrenru 
coral icrfs were prevent on shallow shelves The sea warming 
I of lowing T l Nino caused 05 fx*r cent coral mortality The fxipi 
i iiionot the Lit ize sr a urchin / m« tJarn thnu*mu was iin,if let led arh 1 
subsrquenti) spread on dead . oral etleaivelv preventing its regen 
eraium In comparison with these citrus am hor damage ion 
t olle»tmn and damage by fishermen were ot less impn r taru.c unless 
such activities vigiuficantiv increased There are 1H reterrmes 
(.alapugos Islands 

95-1482 

Mining in northern ( ana da: expanding the Industry while pm- 
teeling Arctic Rshcs - a review 

A D 1 T Vf| 5 < V irgima lexhn I nrversily Hlavksburg ISA? 

Fi o6mh o/oe\ anti f mtronmrnhj( Sateh 1994 29, No 2 229 242 
Inhumation on the scnvito its of rK^rthern f an,whan hsh to concami 
nants iss^wiatcd with mining is reviewed the* past and preseni 
pertnrmancrs of mines m controlling pollution are assrsved and 
pfogresMve mining te^ hmqnec ’hat can help mimmi/r environ menu! 
risk are identified Ai least 22 fish vjxxiev with m.oor vommenu! 
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EFFECTS OF FOLIATION 


<«n?jtK»uri or subMSi«KC value might be affeued a> Hk mining 
vntlusirv expundb* The importance oi pnidem planning based an 
u>mp*?h«mjvc mine-site cv aiuauan bn>kigicai risk assessment ami 
research w m oucntiai to reduce the threat of etivimnmeiUaJ damage 
rbrtearr 101 references Canada 

9M4*5 

i uotaxkity of meteh toward rainbow trout R1 ceO tine. 

H sfcGNER (Outre for Fiivtmnmental Research Leipzig) l> 
,t \7 W HANKE.mSG SCHUURMANN 
/ ^vmmmrntai Toth aloft \ and Water Quality 1994 9, No 4 2~ * 

. " u 

h i vclK. a fihrubUiM-like cell line derived from rainbow trout liver 
, s ,ie were exposed to 1 ^ metal sails and c vtotoxaity wax assessed 
*■ \ neutral red uptake minimum The toxiutv ranking of the c a&tionic 
i nr tab was silver mercury cadmium /me uippec nuke I and lead 
tnd of the ariuma metals was arsemte dahmmafe, chromate arse 
i ate velemir ami permanganate The ivtotuxiuo of divalent mrt.il 
*uom was strongly correlated tr equal to 0 9H to then chemical 
v imcss parameter There w as close correlation between these results 
aid those obtained for the Bf 2 cell line from blucgd) suufish 1 hm 
* j> poor correlation between the tn w/ro results ami in molt Ml 
t« do particularly lor copper whuh ucumulates m gill tissue 
hi .trig damage not reflected m c vtotoxiutv texts trcrmam 

9< 14K4 

pH, hardness and humic acid influence aluminium toxicity In 
; am bow trout \One 0 rhv 0 uhu% mvktsi) in weakly alkaline wa¬ 
ters 

t> 1 M M)I RSI N (Oregon Stair 1 mversity Corvallis! S 
MM AM AN W K Sf 1M and I H l. t RT1S 
f uruuluin Jtwrnui of f tiHrtu t and Atjuiitu Si irrur\ Ht94 51, 
Nob 1 '4S | US 

Hk c f t c«. t v of exposing juvenile rainbow trout < thu t>rh\n< ha i huk 
n y to v utous combinations of ikimtmum and hatdi css contrmra 
M»is ol tJmmniuni and limirn. avid concentrations at pH kvtjs 
N'wcen 7 14 and H Sh wen investigated Alumimurn indue ed ruor 
i u\ wasgieatcf at weakly alkaline pH \ 7 9S H SHHhan at near nru 
d pH i 14 " M Phis w us anrtbutrd to the rmxh higher filterable 
»i iirumurn cmuentfalums at weiklv alkulim pH values (nowth 
suits from 16 d hardness tests suggested that poly mem and collni 
u forms ol aluminium were mote pott ni m rrstf tiling growth than 
Huhh harm Hardness »nd humic and seemed to protect trout most 
f imsi sub acute ilumimum n»xu it> fhc re ire M o lerenecs 
l SA 

95-14*5 

I Tie effetl of copper on the blood chemistry of ( lariat 
i>anrptnm (1 laniditr) 

H J van \ l Kf N (Rand Afrikaans l tmtruly Auckland Hark 
M van dci MIRVS f arid 11 H da RKfl / 

/ >I<nu olnf»\ ana t ri\irtinmrntal \tdet\ 1994 29. Nu 2 18'' 199 
<nrun Mrttj*inu\ *c\ hmatrd lor s months if»i-s peri men la I umdi 
mm were exposed tocoppu corw entrations as found in the (Jhfants 
ivu Kruger Natirma) Hark during summer fO OS plusoi mmudl 0^2 
'og per hire' and wintci *0 UgA plus or minus 0 0^2 mg pci litrei for 
h m a continuous flow experimental system C hanges rn blood 
he mi sirs me ludmg ciythriKytopnma Icucik v tos.s hv prrgivtrnua 
«*d hyperprcxeincmia were routed at 21 plus or minus t and 28 phn 
»r nrufiuft IT Tixh showed ph> siological adaptation to emironmenhd 
hangr which did not neccssanK relku nomulily Fhetr are 48 
references South Africa 


95-14*6 

Effect of cudmhutt ftitd ration kfd cm ok ygv immiMioti, 

RNA cowcfiuritkm and RNA-UNA ratio In I wo domra of 

Ikydmta wuijcna Straus 

1 BARBER tShetfirld timvemty i f> J IIAIRP and F ( AU)9 
Kjuntti Ttmadafty 1W 30, No t 249 >^H 

A pmioble cause ot a rise m oxygen consumption with iikic use of 
eov immncnut nutrient concent rati on wav imeicti gated using RNA 
voixemnation and RNA to ON A ratio as indues of uswie develofi 
mem f wo genotvisrs of ihtphnm Straits one w Hh toieiaro t 

and die other with rrlativch high senvitisiix u> c odinnim uios writ 
exposed to 0 0 S mid I 5 mg carbon per Inn m Chltwrlhi iW^iro 
and nuhvcx test to cadmium v oix tmoiHiom of between 0 and 2B ugprt 
hur The effects of cadmium on oxygen conxuruptmn tint rant were 
examined to ascertam whrthct ttw loxuant cllc\ t was to uu m%w «hr 
laic of pout in ssruhcMv cause a rediued fecctmg i.ue oi tvewh fhc 
pnsibihty of gcmrtvf^ v»nability was addressed with dr use of (he 

2 genotyjr v (, admmm c ausrd an overall ircluc non m feestmg m bcuh 
clones tonviMem with their rrhuive semuivthes A un re lotion way 
fouml Irtwmi oxygen uuisumpoon and RNA corntntiotion hut 
in me tviween rrvpiratoiy rate irot tlr RNA to ON A ratio I R 


95-1487 

( udmium, me tub Hindi ug proteins, and growth in Hhirglll i/e- 
pom o mm rot htrm l exposed to c ont ami tutted sediment* from 
the upper Mississippi riser ha^in 

(> ( OH (low 4 State 1 ruvnoiA AmcO ) (> \\ It NT R M 
[ Ml INORAl lit H ituKi ) AirilJSON 
( jifuuhfW J< unuxi i'f f nht nt v urui S, o/i, i i »U 4 i4 M, 

Ni ft I Wt l h»’ 

luveude blurgrll < hp*mu\mm t * tiimO were exposed n ioei sedi 
merit lonummalcd with c adnunm at m>iu eniruiious in the r*ut|v I 4 
to 21 4 ug }X ( g div Wiighl l ac h lit .xtittr nt had ( It pile Hm ( uh 
«Kh ^ fidi t xjmsuir to suspended vrdmwnt ledcutd giowttc 
probably due In phv mi al inlcrft iemr of Ntdtment wjdi feeding and 
loxiutv in the trratmrnh with tier lughrsi c nlnmun coin rtitf ilions 
I * w K of hep Hu non diioiirin cytosolic cadmium not hound by 
metal hirolmg [ricHrms ir ( tivh c*piscd to llw 2 most vomarninan d 
't*1111X0110 excrtdod thH m <orurnh Whole Unfy i ulmimmamri) 
nation w is tlx most srnsMiw mdnaioi of e admuirn t xjxiMirr IIku 
i it bH refeieni c\ t S A 


9^.1488 

Rrsiduos of total mercury In fish from two sin all lakes in the 
biosphere reserse of Vhorheide ( horfn in Bramlentnir^ Faxst 
('Crrmtny 

T M A f*l Ilf IS flrotuutr of I rrdi w in r la ohigy ml In) md 
I xhertev Merlin f ra'drii toh v< r i M HI lIRfKk »n } R 

KHl (d H 

f rt* irnrwu ntm hnu ntnp\ tirui Wawr (JuuUt\ HW4 9, Sit 4 2ro* 

RJ. 

lotal inrr< ur\ was drlrrnunrd in white hunk miis^ U of h h frcun 2 
*n*di lake* lomp tlamrh vs atnnm absurptum trma opv In myc 
Jake the mean c orn cntrations w t rr U S49 I) 29(1 wd 0 1 Kb mg i 
kg for pike m*M.h #nd high* ode up rcsprcttvclv live WHO del uwd 
c onceritrauons i>rlow (r 2 mg per kg as normal for fish fonn urn ori 
unittuvsl f'esh w ah r No definite unme f<<r din* men urs < nniimi 
nation totdd t«c icknafieif I he other lake hief mean ermermrafum^ 
of 0 I S4 fs4K8 0 OVt (HxM omf 0 071 mg per kg for juke roach 
bream perch ;*roJ eel re*pr*tivrh fbo kxel of ermta mi natron wa« 
po*bab(y dor to diffuse totbnrnr pnllutuvn (urminv 
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95-14*9 

Evaluation of Mm Irt*i9*tmlylllfli >o*kte (TBTO) neurotoxictiy in 
rainbow imnl (Omarkyrukui mykisxp I, Iktwvimir, weight in- 
rrauHe, and tin cement 

k fRlEBSKOKN (Hohcnhcim Imivmity Sruttgartj H R 
KOfHKK J FLEMMING 1 BRAGNBETK R 0 NhGLUi, 
undH RAHMANS 

Aqualu Itnuitlow 1994. 30, No 1 1K9 197 
.Swimming behaviour uptake ot tin tint! weight mereaxe were (Jeter 
mined in i week old hatchling rainbow trout (On/ orhyru hiu rmkiu » 
exposed to 0 5 ug per lure and 2 0 ug lure ol hisUri n butyl tin guide 
t rtVIf J) The were maintained m a flow through system and 
examined alter period* of 7 and 21 <1 I he reduction in weight 
increase, bioacuimuhmon ot I Hit) and uptake ol rm in head and 
tnmk tissue were all dose dependent i ixh loncenHuuxl FATO by a 
fin,lor ot up to OfK> from their test solutions Compared with control 
huh the increase in weight over 21 d greatly reduced m fish 
exposed to 2 0 ug Hi TO frr litre lush exposed to FBlt) swurn 
greater distancev lor longer times and at higher speeds than control 
lixh I iVIO exposed fish also showed a greatly reduced response to 
physical dmuiharue and swum at random whereas toniol tish 
mostly >wtnn parallel to dr sides ol the t iruitaf glass tank (see also 
following abstract I Germans 

95-1490 

Evaluation or hisi triribiitsltimoxidr i 1'B IO) neurotoxicity in 
rainbow trout (Omvrhynchus Mfkut) II. I’llnistructura) diug* 
riofih and tin Imall/atJon by energy filtering transinission elec¬ 
tron microscopy (FFIf M). 

R FKIf BSKOKN (Hohcnhcim liimcrsity Stiiltgarii H R 
M HII t R K II hOKUl R 0 NIUU H RAM MANN and 
I BKAI NIHCK 

lyifcim foutofoas 1904 30, No 1 I90 2H 
Mure week old halt filing rainbow tiout tOnt ath\m /iiamdm) were 
maintained toi 21 d in (I S mg p< i litre or 2 0 mg per litre comcntt.i 
turns ot hiMtri u bulvltmloxule INTO in a How through system 
Hum sample i limn the inium opltcum and optu nervt were taken 
aftei 7 d tnd 21 drsjHisurc and prepared tor examination hv electron 
rnufOMopY I he tulum optic um and «»pt ic nerve both dtowed 
lesions sc hull tm luded v Kiioli/afmn ol myelinated sheaths dark 
erung ol glia irlK and nerve libers md necroses m regions ol 
myelunUd uni non mvrlnutcd fibre I lie number of dark tells m 
Ihe stutuin fX’M sentru ulare of the tec mm opto uni also increased In 
hsh rxj'Hisf d in 2 \) my IHID per bio tin v\ as identified m emiollie 
ImI cells and mvMin ‘heaths hv election energy loss spec tvovcops 
.iiul election spt cituvcopu imaging Ibeu are Wirleicrncv (see 
also preceding abstract) (>rrmum 

954491 

Intrrmimul mixed function oxidase iMM)) activity in winter 
flounder (Pirumnn m oxncrinxnii r) from a coal tur contami¬ 
nated exiuars 

\|(iNH R iBcdtoid institute of (X eanogniphv Dartmouth 
NS) J M VANDEKMH'IIN J SINGH and D MOVSMAN 
( atuh(i*in Journal of hshenesami Aquatu V/irme* |994 51, 

No 6. P6K IPS 

Mixed (unction oxidase (MHI) activities in winter flounder 
l/’iurntfin fee nmeen oxiwv) m Sydney rxtuarx N S a coal Ltr eon 
laminated estuary were measured Sex age state ot gonadal rnatu 
tattoo and other morphometric indices were also xtudwd f ish taken 
during the same month m > successive vettrs at the same sites were 
used to * out ml as many vanahlcs as possible The MR) response 


was broadly correlated with loadings of polycyclic aromatic hydro 
carbons (PAHi measured concurrently m the bottom sedimems, but 
MFC induction did not occur equally in all ft&h Single-season or 
single-year data should fit interpreted with caution There are M 
references Canada 

95*1492 

Inhibition of the biological wdf-purtfkatton by dkloropbrnoli, 
sodium dodecyl sulphate, and the comparing agents ethyfcp- 
iMdlamineUrtraacetk add and nltrflotrftaceik add. 

A WLSSLER (WFM W assert or schung Mainz GmbH) and l 
OBS1 

Immmmrnial Toncolof>\ and Water {tualito, 1994. 9, No 4, ^27 
VH 

lhr en/yme activities of surface water samples were analysed, using 
linear dilution of the water samples inhibition of water sample, 
c ould be detected when a plot of triryme activity against dilution wa.c 
non linear Patterns of inhibition effects were compared with those 
produced by water samples spiked with 2-chtorophenol 4*cbio 
ropficnoJ sodium dodccyl sulphate ethylcnedtaminetetmacetic aud 
or mtnlotnucetK aculfMAl Only 2-chk»rophcnol and NTA caused 
severe inhibition of the tested enzymes The effects ol the inhibitors 
xubsumcrt» were reduced hv adsorption onto water insoluble poH 
vtnvlpyrrohdone or jk rivaled carbon, or bv oxidation with hydrogen 
peroxide (ieemanv 

95-1493 

Ihe ‘V\orld Prodigy ’ oil spill In Narnigansett bay, Rhode Is¬ 
land, acute effects on rnacrobenthk crustacean population.^. 

H \MDBOM (SHxkholm l niversitv Swe^ien) and C A 
OVIAIT 

Hubohudogui Om 291, No 2 IIS 124 

A detailt'd description is given of the ettesfs of the oilxpill trorn tfw 
tanker World Prodigy in bine 1989 just outside the mouth ol thn 
West Passage ol Nanagansctt bay R l l S A on mairobciUhn 
t njstacrans at S stations with a varying levrl ot oil exposure me lud 
mg one tonhol sue never reached bv oil from the spill Ttwa* 
ampnipod abundance ihc amphifxxf tjenus 4mprfm a and osiracods 
trMined on a 0 l mrn mesh sowed significant ditlercnies fvetweei 
stations The total amphipod abundance dominated bv Ampeltu < 
ifrrtlh dr if eased bv Hb jki Lent within the first 2 wreks after ihs 
spill at tfu™ most hravilv impacted station (2^ ug oil pet g srdimeru 
div weight) there writ also signdiuinilv large amphipod dec leases 
ai 2 other stations on*' ol which had only trace amounts of oil \ o* 
imphipods of the genus ( otophium no significant differences be 
tvs ecu stations were sktec ted 1 S,A 

95-1494* 

ySAR modeix for predicting the acute toxicity of selected or¬ 
ganic cbrmicaU with divert* structures to aquatic non-verte¬ 
brates; and humans 

M t l Al UrJA (Ghent I'mvcrxity) P GLl ADI and G 
PfRStXJNi 

S4AT and m t minmmenhd Research 1994 2, No ^ 19^ 

2^4 

A studs ot acute toxicity prediction uxed quantitative structure u 
tivitv relationship t(JSAR) models with the 38 structurally diverse 
organic chemical* of the Muiticemrc Evaluation of In \itro Cyto 
toxiuty pmgramme Ecrxoxicitv data were obtained from texts on ^ 
acjuatic nonvenebratev and from published human lethal concern™ 
uons and doses and structural descriptors included 5 phyxicochemi 
c ai properties and carbon-H nuclear magnetic resonance data The 
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qS\R me nicks were developed using partial least squares projection 
Is utent structures (PI S) or hackpropagatioii neural (BPNi rrcb 
nApiev and ihe results obtained indicated that die relationship be 
ween acute toaiatv and molecular structure was generalh better 
jevenhed b\ nonlinear than linear models Values prcdiucd h\ BPN 
^xkK were generally closer m observed toxic, we*. than those pnr 
lsc tcd bs MS nonlinear models arid BPN models lor aquatic *.niv 
perkiraied better than those lor human acute Uuk ii\ Hit tv pc 
* * outlier compound differed between models lor both pestu ides and 
ronpestiudes The n oci&rioL/uater partition inefficient and the heat 
0 ratal ion were the onlv 2 structural descriptors that were of 
x minor importance to humans and aquatic nonvcrtrbtairs Hu-nt* 
or A" 1 references Belgium 


UM495 

Monitoring biological effects of contamination In marine fish 
along French coasts bi measurements of ethoiyresorufln-f^ 
deethviase activity. 

I BIROH/T firRLMEK Names} (i B(K i){ 1 Nf (, 

P1M.RAY D GODEFROY 1 I l GRAM) J DIM! I T I 
MARCO f \|N(TM Y HI N(X QUL H Of,HR 
Jl ANNFRn and l (.Alt,AM 

' (Udiii niogv on*) / mironmrntal Nj/crs 1904 29, No 2 HI )4? 
.arsahons m efhoxvrrsorulm O deethvlavt (FRODi activity spe 
fit ills induced hv PGR PAH and dmxifts were monitored hi an 
udJv sintr } l )02 in 2 pilot cites along I tenth coasts using 
nlu>n\mu\ f\ru /imafuiit Itmtmdn \rir*wu\ sp and Muliu\ hor 
(tuv A rapid mefhtxJ wa*. used to tscas l ROD ktivity determined 
i*k ru a pnlltJfinf gr idiom md results were interpreted on a man* 
t tin u ikr Optimi/ilion nl this strategy in a large coastal area is 
h* usee : There are 4 b rt I emu es frame 


*>«M49b 

Met hanivnidn&sed comparisons nf acute toxklUes elicited bv 
industrial organic chemicals in procaryotic and eucanoth svs- 
Univ 

l S J A Vi ORSK A i fermessee I mvcrsitv Knoxvilln and \ W 
III l T7 

t *ftinunln\, \ and l mmmmt ntul Wef\ 1994 29, No 2 2(10 21 l 
McLharusm rr laird quautitafivr strut lurr activity relationships 
USARj wcu Knit with dua frorr, the / u hen* tun < oh and /Viofo 
f *n tenum f*b*%ffhnrrum end po inis for known moi hanisrns of revets 
hu toxiuts and compared with OSAR developed lor the 1 
K'\( studied cut ary otic systems Jriruhymsmj pm/ormn and P» 
mcphulei puvneUiy Lucpf for 4 nitmaruhne which required <«ui 
v Hion to become the Michael receptor rill iheumak containing 
'c.Klivr substructures revealed ruru toxic itv over polar narcosis 
OSAR (or / t oh erwjpoims fn tho systrm c hloroac *du. m. id and 
f dh\ I chhmucctaie aico Apf^rarcd bmreae inr lYvc only mes lunism 
4 hal did not cxisf in the pnxanotu system was uncoupling of 
mdahvr phosphors lauon Pros arvoiK ihc'rmcals except 2 4 dim 
toaniline, did r»of exhibit excess toxn its over polar narcosis QS AR 
possible doc to Lkk of mucKhondna m prrx arsolcc Halogen sub 
dituicd short ihain cjrtx'xvhc alcohols showed variable ioxuily 
mechanisms depending on the tvpr <4 suhstitutton im3 !hc svstern 
Hrm are 4b relrrrnc e% t «S A. 


95-1497 

Vm uf hefMilk MFO and htood efixjrme btem*rk*r* In mud 
flathead {f*UKw*rhabu bmmmiM) m Hidkaturs nf iMdlulinn tn 
Purl Utlip bv f Aiwfralia. 

1) A HOI DWAY (Renal Mclbcmiwe Inxmute ot TrxTmologvi. S 
I BR1NNAN andJ I AMOK AS 
Miitme follyihm Hid term 1994 2A, Nc% 11 6K l hSK 
Sand Hat head i. f'Utu tfthulm Kixwusn i were cxdlmcd trwm 1 2 Me* 
m Port ITnlhp b«v s Auxiraha* ami analysed ku hepatic etiwixvcosi 
mann (kdeeth)lave (FOOD) and cMmvrcjwufitt O deethyiaxe 
i FRODl act* v me* and wrum wvfbttol de/hydrogenave \ »SDH i during 
a 1 vc»r period Siguilnant rtmirr induction grneralK ACtimd at 
sites i losest tr* industrial and urban dev clopmnii FJROD «ati\«t> at 
one sue could be correlated with total I red* water inflow. pnaalbU 
dor to PAH umiammatton High xSDH u>mrmranon\, 4 iiuuirt ol 
tKpaiic tissue damage weir hxmh laicd with town microsomal 
i CY>f> and F ROD activities showing thal a text for tissue damage 
needed to tx* nu. luded with texts ol en/vme mdudion wlten mimdot 
mg effects ot pollution Dicrx 1 weir m» *»ex dittcieixcs m sSDH oi 
W'OD Activities but their was a ugniluant diflerrtue loi f’ROD ui 
<me sampling pencxi when mtiMtio of 4? 0 and 2K 4 pnwl fsei 
minute mg protein weie found lew males and lemalrs nrsj>e< lively 
Hiere arc ^4 refrrrrxes AutrlmU* 

95 I49H 

I oilcitv of orgunophosphate Inwectkidea and their mHahnUtex 
to the water fki bnphma mag no, the Mlcrolot text and an are- 
tvIchollneHeeaxe InhfNlion (ext 

R CiAl4 I (MB! I'fuwfltlrchmk A(j Aimh) H >A RK H nnd 
R M HOI 17 

Aqnom l<nnoh>Ky P* l *4 .M), No \ 2SU 2(>q 
The acute toxuits wan ecammed for the org.mophosphotus mseih 
i tile s thiumrion in J divulloion togetlier with some of thru inei.ibo 
ijtes ,md im hiding other organophosphoius msn to ides for 
iumpitfivon I he tesK t ondiw tc*d wen [htphmu mutftm immoht 
h/ation Mil minx .md an aiei> U hnitnestrtaxc (At hi i mhihition 
assay Disulloton had a higher I <"*>0 l»> t> nuignu than thionuMcm 
with then 1*0 analogues basing a greater Inxmlv than then respcf 
nvr parent compounds Thr loxmtte* of the PS analogues were 
lugliei than those of tlx* parent < ompounds Hut U*sv lhan the 1*0 
densatives !nih< MumtoxtfM die IH) analogues of disulloton arxl 
tluometori h,kl lower toxic dies than flx*n purrnt compoimds Vouk 
of ttw F*<) derivatives were stronger inhibitors ol At ’hi activity Ihan 
the parent compounds and disulfoion arul thiomriori showed rwi 
mhibuum A (oxiudogual rmxlrl used to prrdut the toxic its ol 
ihiomrton and disulloton togrthn with sonw ol (lieu mrtalxihies 
gjvr good correlation wnh (nxn rties detrrmmrd using /) mugmi and 
the Mxrotox test HwlUrriand 

VAI4W 

In vno Imurpomlioi! of l-mrlMm-14 acetic acid inlu liver li|v* 
ktr of gold fifth, C armsiu* auratuf . during gamm«-he*#rhioro' 
tvilohexarM exposure, 

f‘ B SfNCdl < Sheffield l ! nivrrsit> i and D f KIMI 
Aifunm Imuolo#) 1W4 .16, No t 2 17 248 
Spenmcnsol both sexes of goldfish ( arautut aurniui were exposed 
to 0 01 mg per litre and 0 J mg per litre of yammu hrxjichlorrx >1 io 
hexane 1 ttamrruj HOD for a prn<«J of 4 wrets (>n the final das 
when in the rrprndui tivrjs .nose fire spawning stage of Ihcu annual 
rcpnxhwtivt (VtU* the fi\h were injrcird mtramuse ularis with 74 
k Iiq c a rt> *u U ad t rdaK I led «u e t u 4c u 1 f>r r x^>et 1 men FYse f 1 sh w e re 
kdkd 18 h ifter mircfioti arxl ex mimed fra the effect of nummu 
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M<Tf on the ctfmvcnium oI acetic acid into total hpul 4mJ hpid 
fractiom mamma H< II «ltrra) ifr im orjxifaliofi «f carbon - \ 4 rad* 
ntabclk%t accru. attd tmo hepatic ik tngmiar and polar lipids of this 
ijeacfc in m mariner partly (kpcmlent an *w rn thereby affcninj? 
lymhriu at It puts rcxfuired fat ovarian recrudescence Therr are 47 

references ILK. 


05-1 S4N» 

Translocation of 23,7 telmdilorodlo*Jn from 
adult female Lake trout iSaiveimuM namaycu*h\ to fHieytra: ef¬ 
fect* on early life stag* development and sac fry survival. 

M K WAI,KLR (Wmcrttsm Untvmuy, M;*tJrsiwi> f* M f(X)K 
A K HAITHkMAN H €' lUrriTRWORTH r BERINI I i 
I.IBA1 , X C MI/V*NAC»UL and R h PETEKSON 
t' Vmai/ian Journul af hi\hmr% arui Aif uauc Si renr r* I 51* 

No h. 1410 14 I H 

The signs of toxicity and lethal poiem y ol 2,^ 7 H tctr.ic hlo 
rodthem/■>-/► dioxin ITH)!)) early lake trout i Vi/w'/ima 

natnuyi ufh) development when lake liout eggs were exposed To 
maternally derived TC DO were investigated The signs of toxicity 
during eai ly development were similar lor waterborne infection aruf 
inaiertnii roulrs of II ’Of > exposure Fhe svnifHoms associated with 
die dove related iik rr ise rr* sac fry mortality lor all exposure routes 
rcxcrnl ded htue \>u vh nu ludimg vidle x,u oedema ir>mio fat i,i! 

jdlnutitonv ami aireucd il*-w Inpmrrii I here atr S 7 rrlefrnccs 

l US, A* 
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1376 1396 1401 1496 

Hi II DINGS (SU AISO HOI SING PRLMISI-Sl 1177 
1282 1293 1480 
HI l KINC, 1315 
Bl OY AN( Y 1056 1122 
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B( RST 1025 1260 
BITYRIC ACID 1356 
Bl YI.RS 1024 

BYPRODUCTS 1158 1216 1419 1421 


C ADMHM 1101 1137 1138 1139 DM 1184 1185.1187 
1188 1465 1471 14*3 I486 14*7 
CAh.SU M 1463 1477 

CALCIUM 1090 1133 11*3 11*7 1356 1390 1437 1463 
1467 146* 

( AU U'MC ARBONATt 1071 1166 1299 1261 1472 
CAUTUM SUI PH An 1124 

I Al I BR A LION 1036 1041 1069 10*1 10*2 1088 1089 
1104 1113 1121 1174 1187 1191 1196 
1200 1205 1330 1331 1369 1.04 1379 
1380 1398 1453 

C Al IHOKNIA 1027 1036 1262 1417 
( AM 1088 

( ANADA 1111 1212 1291 1305 13a 1482 

< ANAI S 1081 

( API COD 1212 
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( APII l ARY C III 1326 

< AR PARKS 1139 
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( ARIION 1170 1184 1230 12.38 1277 1120 1 328 1134 
1.136 1345 1346 1349 1350 1.3.51 1358 
1368 1.176 1444 1445 1486 

( ARBON 1)113XIOI 1010 1035 1 202 1 355 143N 1446 1447 

( ARBON 1SOTOPI S 1107 1161 1139 1494 1499 

C ARIION SOCK( 1 1345 

( ARBON A IT 1122 1138 1166 1187 

( ARHONAIION 1404 

( AKBOAY I A I ION 1496 

( AR( INCH.1 Nit SI BS1AM I S 1160 1161 

( AKDII 1 1061 

l VkIRRI AN SI A 1129 

( AKK1I RS 1326 1365 

( ARROl SI I SYS1IM 1174 1451 

( A SC ADI 1089 1218 

( ASI 1045 

( ASI sri DY 1011 1069 1086 1244 1151 1418 
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( AS I INC.S 1008 
( 3 1 \l Y SIS I44t> 14 T 5 

c \ I Al Y SIS SI I \| SOPKOMOIT RS) 1208 1446 1447 
1470 1476 

( \ I( IIM1 NI ARI AS 1036 1059 1065 1079 1088 1091 
1092 1099 11)1 1141 1146 1165 1191 
1285 1289 1291 1419 1487 

( A I HOOK PRonmON 1270 

< A DONS 1090 1131 1184 1189 1217 1405 1469 1481 

(Ami (SI I ALSO l IS I SKX hi 1017 1415 
( AS 11 A IION 1234 1258 

CHJ S'HIOIOGIC Al l 1073 1108 1109 1113 ||$|| (|75 
1385 1467 1478 1483 1490 
CILIVIOSI 1326 1457 

c nu iosi a( itait 1407 

C I Ml N I 1008 1269 
( 1 NTkll IK, I S 1474 
( I NTRIH CUM, 1122 1211 1425 1454 
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(HAD I AM 1210 
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CHAMBERS 1189 )M 1300 1383, 1472 
CHANNELS LNEE ALSO STREAM Si, 1008 1011 I058 
1134 1284 1294 M20 
( HART, 1173, 1289 

CHEMICAL ANALYSIS <SEE ALSO INDIVIDUAL 

riT HNIOlT-Si1030 Ml39 1046 1086 1089 
1105 1118 1119 1140 1145 1183 11K7 
1109, 1195. 1I98J199 1209 1238, 1291 
1309, 1439 14131 

CHEMICAL INHIBITORS, 1151,1158 1222 1229 1318 
1321 1380 1387 1390 1392 1438 1483 
1492, 1498 

CHLMK ALPROC ESSES 1431 
( HUMIC Al TREATMENT, 1413 
CHt MICA!. WASTE WATERS, 1225 
CHEMIC AL WORKS, 1431 

CHEMICALS, 1002 1003 1007 1066, 1072 1078 1102 
1107.1119 1122 U 28 1141, 1138, 1159 
1160 1182 1216 1220 1234 1238 1240 
1242. 1248, 1259 1280 1300 LMM. 1309 
1318 1322 1324 1 MX 1389 1413 1414 
1415 1424,1425 1427 1445, 1468 1476 
1483 1496 

( HLMILLMINEVTNCE 1208 
( HLMIS !R Y 1077 1146 1236 1237 
CHEMISTS 1435 
( IIEMOM NSORY. 1159 
( HILDKEN. 1010 
(HINA. 1064 1296 1297, 1454 
( TUNC H)K 1162 
OlIPPiNGS 1222,1472 
( HI OR A IT’ 1183 
nil OR1DI S 1192 1247 1448 
( Hi ORINATED HYDRO* ’ARHONS. 1194 
CHI ORINAO |)()R(.\NU COMPOUNDS 1167 
C 111 (IRINATION 1073 1151 1153.1158,1230 1240 NIK 
Oil OKISIL 1000 1148,1152,1177 (178 1199 1222 1227 
1232 1235 1236 1240 1418 1421 
niLOKINI ('OMIDl'NDS 1432 
C HI OKIM OMDi S 1222 1235 
CHL OROITHAN1 1218 
4 (TILOROEHLNI >1 1492 
CHI OROPHLNOI S. 1199 1492 
CHROMA IT, NK3 
< HKOMATOGK APHY H89 11% 

CHROMA ITKiRAPHY tl IQI ID) 1186 1189 1193 1196 
1198 1199.1200,1201 1202 1203 1211 
CHROMICM lioi U87 1190 
i U 1ATES, 1159, 1496 
(IRC LORY 1404 

(TRCU A HON 1035 1056 1059 1312 1459 
Cm A, 1053 

ns (SEI WITHOUT TREKS) 1196 
n ARIMC AIION, 1213 1219 13.36 1379 1418) 1457 1469 
(T A3 S 1063. 1238. 1342 1427 1437 1460 1463 1469 
CLEAN WATER, 1002, 1395. 1465 

CLEANING 1142 1138 1240 1266 1404 1412 UN 1442 
(LEANNESS 1013 1168 1292,1488 
CLEAVAGE, 1462 
niEJNrs ioo3 
n UES 1278 


CUM ATT*. 1035.1036,1041.1091.1092,1098.1141.1277. 
1285 1300 1401. 1402 

CLIMATOLOGY. 1059 
CLINICAL 1160 
CLONES I486 
CO 1280 
CO TER . 1456 

COAGULANTS 1216 1219 1220, 1221. 1233. 1390, 1392, 
1406 1461. 1469, 1471 

( OAOl CATION 1150 1213. 1216 1220. 1221, 1232, 1333 
1390 1392 1404 1405. 1406. 1414. 1454 
1468 1473 

COA1 1133 1233 1428 

COAL MR IT), 1438 
COAL INDl STRY WASTE., 1278 
COM TAR. 1491 
COALESCENCE, 1395 
COALLSCEKS 1474 

COAST (SEE ALSO SHORE, 1076. 1108, 1111. 1127, 1133 
1429, 1495 

COASTAL AREAS 1043 1046 1047. 1049 1053. 1054 1095 
1096. 1108. 1111 1127.1131.1147 1297 
1299 1479 1480 1495 

(’OAST A1 STRUCTURES 1044 1048, 1049, 1050 1051, 
1052 1053 1054 1055 
COASIAI W ATERS 11H 1479 
f OASH INKS. 1047. 1049 ]05J 1100 1145 
COMINGS, 1194, 1204 1254 1269 1292 
( OB AI I. 1136 1166 1183 1208 1446 
( ODI Ol PR AC Tin 1052. 1199 

COLEI in) Nr (SIT ALSOINDIVJDI Al SI BJMTSi 1041 
1052 1056 1057 1099 H26 1135 1275 
1310 1325 1360 1370 1394 1416 1450 
COH I N PER A EE S »( OR Al S) 1074 1096 1098 148! 

UOHf MON 1310 

(OKI WORKS tSil ALSO C A R BOM/AT ION. GAS 
INDl S1R> i 1375 1434 

( OMNI, 1475 

COI 1) 1027. 1089 1108 1 236 

CC)1 D REGIONS 1090 1132 1482 

( Ol 1 BR(X)K WT1ILE EQUATION. 1245 1246 

t Ol l APSE. 1271 

COI I ARS 1217 

i Ol LKTORS (SEE ALSO ACCUMIT ATORS) 1289 1465 

COI lOIDS, 12314 1405 1413 1484 

COI OMRI S 1406 

COLOMBIAN 1030 

< ()( ONU S 1098.1158,1168 1419 

COI ONI/.A HON 1361,1365 

l Ol OR ADO RIVER 1067 

( Ol ORIMITRY , 1182, 1183 

COI Ol R. 1004 1089 1125 1183 1191 1204 1232 1236 
1278 1285 1454 1488 

COIOl RID WATERS, 1219 

COLUMNS 1185 1186 1189 1196 1198 1200 1203 1205 
1218 1224 1231 1243 

COMMUNICATION 1008.1027 1173.1176,1179 
COMPACTNESS 1336 1345 1352 1359 1406 
COMPARTMENTS 1087 1101 1164 1365 1424 1453 
COMPENSATION 1012 1031 1079 1294 1328 
COM PH FR l ANGCAGFS 1245 1325 
COMP1 AI NTS 1025 1177 
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(oMinjrrr mixing 1420 1444 

, oMPIXXATION. 1J39 1191 

* i >MP1 f-.XLS, 1942 1957,1973 1077 1098 1138 1160 

1307 1283 1294 1398.1433 1441 1445 1474 
, ,)MP1.1X1NC; AGENTS. 1492 
( . (MPLIANCE. 1003 1131 1181 1274 1280 1292 1302 
1337 1348 
( oM POSTING 1428 
i (IMPOSTS 1215 

, oSIWTTER PROGRAMMING 1087 1088 1148 1173. 

1179 1245 1276 1314 1315 1316 1319 
1324 1325 1331 1388 1434 
. *MJ*| rfJRS 1015 1019 1022 1025 1026 1087 1123 
1178 1245 1268 1313 1315 1317 1331 
1369.1416. 1434 

i OMITTING 1056 1067 1086 1120 1284 1290 1314 
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oNC 1 N (RATION nMl IT KV1 1235 
iiMlS TRlCm 1392 

< IIM kill 1065 1187 1271 1286 
OMUIIIAIM, 1018 1424 

i i AIM Cl AM 1 1090 1091 1137 1242 1273 
i i AIM IIS 1249 1262 1271 

OMK.I RATION 1087 1226 1286 1304 1325 1347 1350 
1387 1414 1445 

OM1MM1NT 1038 1039 1068 1133 1218 
iilMIIIMI 1079 
UM.l MR 1152 1164 
I All OSIION 1161 

'lAMXIONX HK16 1045 1084 1085 1186 1255 |262 
1282 1288 1302 1435 

(ASPRSATION 1037 1085 Mil 1120 1212 I486 
I ASISTl N( 3 1121 1124 1237 1277 1 334 1429 I486 
• ASIII IDATION 1067 
I I AS in HINTS 1045 1193 1445 1468 
ONMKAIWS 1002 1255 1277 1286 1311 1317 1 333 
1377 1382 

A SI Ml RS 1025 1033 1081 1084 1148 1267 1.304 1470 

* >AIAH 1007 1322 1350 1353 1442 146.3 

< (A I A(*I PI Rion 1395 
l ON T ACTORS 1354 

< i A 7 AMIN A I J( A i SI f AI SO POI I I TION) 1013 1074 

1075 1077 1078 1122 1128 1131 1135 
1139 1140 1218 1225 1286 1430 1442 
1487 1488 1491 1495 1497 
' i A TIM ITS 1026 1043 1076 1088 1176 1177 IIK2 
1185 ||R9 1194 1 318 1.349 1 354 1 369 
1375 1383 1390 
( < AIOI R 1142 

< ON TR Al Tins 1287 
‘ 1 A 1 R A 57 14 37 
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1 OSTROI 1002 1006 1007 1009 1019 1026 1027 1032 
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1224 1226 1239 1327 1333 1334 1336 
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1446 1452 1499 
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((AW 3 1056 
( (8H INC. 1122 1446 

( OORDINATION 1027 1088 1115 1178 1260 1269 
( 01*1 Ml AGP N 1.302 1387 

(OPPIKiSM Al MU I'PHOSOI M NO 111 AW 

MITAISi 1101 1127 11.36 1137 1138 11.39 
1151 1166 1183 1184 1185 1187 1188 
1191 1259 (261 1405 1427 1446 1466 
1467 1471 1472 1476 148.3 1485 
( OPPI R M IK All S 1427 
t IIW R SI I PH Ml 1447 
( OPKI < IPI1 A 1 ION 1223 1468 
( OR Al Rl IIS 1095 1097 1115 1479 148(1 1481 
( ORI S 1063 1 290 
CORNU All 1471 

( < IRK! I AIK IN 1057 1102 1117 1124 1137 1141 1147 
1158 H59 ||67 1175 1204 1261 1284 

1289 1410 I44« 1481 I486 149] 1497 1498 

( ORROSION 1247 1259 1260 1280 

( OKKOSION CON7ROI 1259 
fORROMVin 1260 1404 

mslimrilMMSS 1001 1002 1061 1074 1214 1253 
1265 1301 1351 1466 
( OS 1 AIN 1(8.1 

(OSISiSII Al SO I CONOMK S I OW COST i 1001 1012 
1014 1015 1019 1022 1023 1028 1031 

1032 1033 1085 1157 1176 1179 1196 

1214 1215 1219 1222 1230 1234 U.36 

1239 1240 1242 1243 1253 1258 1260 

1263 1267 1271 1276 1278 12*3 1291 

1300 1.301 1302 1.304 1307 1314 1317 

1322 1333 1351 1374 1387 1389 1401 

1405 1408 1417 1421 1424 1425 1439 1449 

( linos 1204 

( (II WM<A( HON 1148 1294 
( Ol Ml Rf I'RKI NT 1218 1233 1.350 1459 1472 
(OVIRING 1(815 1014 1022 1034 1046 1048 1051 1079 
1091 1096 1124 1144 1162 1222 M22 
( RA< HIMi 1282 
( Rl SOI S 1444 1448 1470 

( POPS 1017 1041 1078 1081 1082 1103 1202 1435 
( ROSS I IN HAG! S 14.30 
(ROSSSirnON I1I8 1246 1284 
I ROW PINO 1147 
( Rl ST 1136 

(Rl SI AC IANS l SI I Al SOS! IH)I\INK AS HI tOWi 
1155 1157 1493 1494 
( Rl S7A( 1 ANS 'AMfTIII*f>11/ 1493 
f Rl STA( I ANS(HKAM HlOPODAi 1157 I2M 
( Rl STA( f A\\« I AI8XT RAi 1157 |j<9 J470 1486 
1498 
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CRUSTACEANS (COPEPODL UM 
CRUSTACEANS (DECAPOD? (CRABS*, 1081 1082 
CRUSTACEANS (OSTRACOD; 14*3 
CRUSTACEANS (PHYLIjOPOD), 1157 
CRYriaSPORIDIUM PARVUM, 14X1 
CRYSTALS, 1166. 12X1, 146.1. 1477 
( SO 1130. 1273. 12357. 1288 1290 1291,1302 
CULTIVATION. 1321 

CULTURE. 1005. 1134 1326, 1356. 1375, 1385 1431. 1472 

culture media fsrecinc names/. \m 

(“UMBRIA. 1145 

CURING 1280 1282 

(TORRENT'S, 1045 1057 1001, 1220 

CURTAIN, 1217, 1273 

CUSTOMER SERVICE. 1264 

CUSTOMERS. 1010 1025 1072 1085 1264 1268 

CYANIDES 1434 

CYCLING 1111 1256 1277 1330 1335, 1380. 1388 1402 
1424 1456, 1400 

CYCLOPEN I ANE, 1206 
CYLINDERS, 1386 
CYTOSOl 1487 
(7i:( liOSLOVAKIA 1121 


DAMS 1008 1017 1040 1063 1064 1065 1067 1070 1135 
1247, 1203, 1471 
DANUBE RIVER 1004 
DARCIAN, 1246 

DATA HANDLING 1047, 1086 1087. 1173. 1251 
DATABASES. 1015, 1025 1046 1101 1115 1118 1171 
1170 1206 1264 1303 1317 

DATING. 1007 
DDT. 1167 

DEACTIVATION, 1216 

DEATH, 1006 1 238 1240. 1325, 1465 1478 1470 1481 
1484 1400 1500 

DEBRIS. 1271 

DEC ANTING EQUIPMENT. 1425 

DECELERATION. 1162 

DECHLORINATION, 1152. 1418 

DECIDUOUS. 1285 

DECISION THEORY, 1355 1426 

DECLINING RA IL 1016 1061 1083 1084 1085 1108. 

1114 111? 1123 1162 1270 1350 1423 
DEUOl OKI/AMON, I 233 1430. 1461 
D1 COMPOSITION 1044 1080 1152 1153. 1154 1200. 1222 
1300 1336 1346 1347 1431 1437 1440 
1450.1452 1462 1470 
DE< (3NTAMINA 17ON. 1440 
DEE RIVER, III! 1232 
DE PENCE. 1044 
DEFOREST A TION 1008 
DEFORMATION, 1212 1258. 1305 
DEC mi'T\ 1076 1080. 1164 1103, 1260 1270, 1342, 1376 
DEICING 1130 
DELAWARE*. 1057 
DEI ET HYDRAULICS, 1166 
DEI TAS 1171 
DEMERSAL 1163 

DEMiNt RAt I/AllON, 1215, IXO 1455. 1473 
DEMINERALIZATION PI A NT. 1240 1242 1244 
DEMOGRAPHY, 1080 


DEMOLITION, 1295 

DENITRIFICATION, 1120. 1227, 1128, 1229, 1301,1398. 

1320 1328,1329,1330, U3L 1332,1333. 

1335. 036, 1337 1338.1343, 044. 134$. 

1346 1347.1348,1349. 050.1351.1362 
1363, 1366, 1368. 073, 074. 075. 1376, 

077, 1384 1385, 1386, 1388,1411, 1433, 1450 
DENMARK 1124 1288, 1302, 1335 
DENSITY (SEE ALSO U)W DENSITY), 1062. 1074. 1077, 
1102.1109. 1121, 1128. 1131,1238, 1348, 

1360 098 1476 
DENVER 1160 
DEOIX)R IZATION. 1309 

DEPOSITION 1124, 103. 1145. 1275 1284, 1442 
DEPRESSION. 1094, 1262 
DERIVATIVES. 116E 1336, 1498 
DESORPTION 1427 1464 
DESTABILIZATION. 1405 

DESTRUCTION, 1096, 1X72 1312 1321 1420 1447 
DETECTORS. 1186 1189 1205 1211 1221 
DETENTION RESERVOIRS, 1288 
DETERGENTS. 1110. 1112. 1X39 
DITTRf ORATION. 1065, 1213, 1280, 1399 
DETERMINATION 1001. 1002. 1018, 1020 1027 1030 

1033 1038 1039 1041 1053 1056 1057 

1058 1063 1069 1076 1082 1096 1099 

1101 1102 1105 1107, 1113. 1116. 1124, 

1128 1130.1135 1136. 1138.1139 1141 
1143 1144 1146 1147 1149,1150 1152 
1158.1160 1166 1167 1169 1170 1173 
1174 1175 1179 1182 1183 1184 1185 

1186 1187 1188 1189 1190 1191 1192, 

1193,1195 1196 1197 1198 1199 1200 
1201 1202 1203 1204 1205 1207 1208 

1211 1212 1217 1218 1221 12XV 1229 

1X12, 1234 1238 1251 1253 1258 1259 

1260. 1261 1263 1264 1265 1270 1272 

1273 1274 1284 1287 1289 1291 1293 

1302 1303 1307 1308 1.709 1310 1313 

1314 1316 1317 1319 1322 1331 1340 

1741 1343 1344 1345 1347 1349 1351 

1353 1355 1756 1358 1359 1362 1364 

1366 1370 1374 1380 1381 1383 1384 

1785 1392 1397 1398 1406 1410 1411 

1412 1416 1417 1418 1420 14X1 1425 

1427, 1428 1431 1437 144X 1444 1445 

1451 1453 1463 1464 1482 1488 1489 

1490 1491 1494 1495 1498 

DETOXIE1CA ETON I16E 1456 
DETRITUS 1119 
DETRITUS FEEDER 1109 
DEITSCIIHR VERMIN VON GAS UNO 

W ASS MR E A C H M A N N ER N. 1003 
DEVELOPING COUVTRJE.S. 1215, 1426 
DEWATERING. 1300 1305, 1368 1424 14X5, 144] 
DIAGNOSIS. 1251, 1283. 1490 
DIAPHRAGM, 1299 
Dl A/3 NON 1196 
DICHROMATIC 1483 
Din Of‘OP METHYl 1153 

DIFFUSERS (SEE ALSO AER ATION EQUIPMENT). 1373 
1395 1429 
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UlFFVSION, 1136. 11*3. IIM. 127* 1327 1347 135* 13*2 

14*3, 1484 

DIGESTER GAS (SEE ALSO METHANE. SLl'DGI GAS! 

1301 

PKifeSnON (AEROBIC) 1310 

DIGESTION (ANAEROBIC). 1151 1300 132* 1422 1443 
(>K.l JTTION (SEE ALSO FERMENTATION! 11*9 13*5 
DIGESTIVE SYSTEM. 1404 
UK,UAL. 1822.1040,1204,1210 
MU,l ITATHIONL. 1147 

MU | TU >N 10*0 1144 1151 11*4 URN 1204 1211 1212 
124* 131* 142* 1434 1434 1454 1457 
1445 1492 
DIOXINS 1495 

KIRI Cl OR GE.NERAI OF W All-IK SERV IChS 1033 
DISMiGRIGATION 1035 129* 

DISASTERS 1027 1213 124* 

DISCHARGE 1001.1049 1047 1071 1079 1094 1130 1131 

1132 114* 11*8 1191 120* 1243 1274 

127* 1294 1299 1309 1312 1379 1391 

1429 1445 1474 

I >ls< MARGE (Ot WASIT WATERS! 1372 
MIV HANGER 1130 

Mis! ASL.S (SIX Al SO INDIA IPDAI GROl PS HI I OW 3 

1500 

i (IS! VSIS 'OINLKAI I, 1490 1500 
>1 si SSI S I n MOl RS) 1140 
IMSlNnClANTS 1213 

MlMNIIcnON 1150 1215 1227 1232 1415 1417 14IN 
1419 1421 

I ISkS 103* 1039 1202 1.34* 1414 

I >1 SHI RSI l) PHASE 1237 

DISH KSION 1119 1129 1211 1394 

DISHGSAI 1072 12.34 1277 

MISSOl \( U SOI IDS 112.3 1234 1237 

"Mil I AllOS 1442 

1 MN 111 1 I I) S3 AH K 1194 

IMSDGHl lKlMMAIHI MMU Al 105* 1092 1114 
1134 1135 1142 1144 116.3 117* 1204 
1273 1312 1427 

MIS1KIHI DON S3 SI I MS 1025 1026 1032 10*4 114* 
1149 1177 1213 1247 1249 1250 1251 
1257 1240 124) 1242 1244 1244 124* 

12*9 1270 1272 
nisi LEO I ON 149* 

mi runs n 94 1395 
nil RNAl 1090 1402 
l>NA 13*1 14*4 
1X >1 SC, 1001 1021 1278 

POMLSIK 1072 10*0 10*3 1095 1112 1174 11*4 1279 
1325 1432 

lMORS, 1021 

GOSLS AND DOSING 1115 115* 1161 1202 1219 1220 
1232 124* 1307 130* 1.349 1354 1405 
1404 1411 1413 141* 1420 1421 1444 
145* 1471 147* 14*9 1494 1500 
DOSING AHPARATI S 141* 

DOW 12*0 

DR AIN ABILITY 104* 

DRAINAGE 1144 1245 1274 1277 12*8 1405 
DRAINAGE DITC HLS 12*4 
DRAINS 1045 1072, 1245 


DRAWDOWN 104* 

DREJXilNG OPERATIONS 1041 112* 

DRESDEN 10*4 1227 1 249 
PRIF1 1182 
DRIFTERS *057 1497 

DRUUNGiSli ALSO Will DRHJ ING. Ill* 127J 1300 
DRINKING 12*8 
DR l'MS 1412 

DR A 1101 1124 1129 1131 1144 1191 1274 ICS 1279 
1289 1299 1*47 1*7* 134? 1399 1414 
1437 149* 

DK\ SOI IDS 1437 
DRSING 100* 1012 142* 

DKY1NGIQI IPMINI 12*9 
Dl (Til E IRON 1*11*1 1242 

in Dm 1022 

Dt IMPING 1140 127* 1470 
Dl N! S 1210 1254 
Dl R A 111 I m 12*0 1*24 

Dl RADON 1002 1021 1044 1076 1120 1125 1139 1141 
1144 1171 11*1 1211 1244 1264 129* 

1335 1341 1.342 

IM SI 11 *2 

IMS 11X3 1191 1211 1429 1459 1440 1441 1442 

l)\ I s ,s[-| ( II L \AMI S 1483 

IDNAMK S 11)11 10.37 10HX 1099 113* 1190 1194 1290 
|3|| 1 Nhl mo 1 37* 1.3*1 1.397 l*»9 14*,3 
ID N ASANP 1.349 

I ARID 1171 125^ 

I AUDIOl AMS 1027 

I AS II RN Ml DID RRANI AN 100* 1091 1092 120* 

l( I RBAN W AS II W AllX 1KI AI Ml N I DIRK Tl\ I 

134* 

I ( HINOP1 RMS 1109 I4N1 

KOIOM 11*12 1070 1091 1096 1102 1119 1155 1)56 
1144 1)65 i|7| 12*7 

I < ONOMI! S 1002 100* 1016 10** 109* 1176 1215 
1242 1253 1 262 1 26.3 1265 1266 1272 

1274 1 29 3 1 3.10 1 347 1 351 Mil 1425 

1439 1440 

IM1NOM1 1009 1017 10*0 1095 117* 1215 1 *00 1*05 
III l( II N< 3 100* 1026 10*0 1066 1073 10*3 10*5 

1103 115* 1161 1169 1174 1176 1179 

11*5 1204 1214 121* 1226 1229 1231 

1249 1251 125* 1267 127* 1290 1291 

1.303 1305 1.306 1307 1.30* 1309 1 3)3 

1321 1327 1329 13** 1*42 1345 1*51 

1354 1354 1366 1*47 1374 13*5 1*90 

1392 1394 1400 1402 1404 140* 1410 

14)5 14)7 141* 1419 1432 1441 1442 

1444 1444 1447 1453 1454 145* 1459 

1465 1464 144* 1449 1476 14*1 

I 111 GEM 100* 1095 112* 113) 1134 1174 11*1 1193 
1230 1 2*5 1*02 1 *05 1 315 1 317 132* 

1324 1*24 1*27 1**0 1**4 1340 1*44 

134* 1.349 1354 1370 1376 1*7* 1**5 

1392 1*99 1404 Mil 1412 1413 H17 

14)9 1422 1429 1433 1441 1442 1452 

1454 1454 1457 145* 1444 1470 1471 

1472 147* 
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EETT .UEN7 iTREATT-D/ fSEX ALSO M WAGE WORKS 
EFFUJKNT 1084 1174 1215 1306 1339 
1400 1412, 14H 1417 1421 1450 

km m -nt quality. nw 1301 ikm 1315 1.117 1331 

1334 1341 1360 1397 1399 1410 1444 

FFH.UENT TREATMENT 1457 
HOGS 1404 1423 1500 
EGYPT 1169 

ELECTRIC 4 O 1RREN1, 1229 
HHTKK Al EQUIPMENT 1214 1250 
ELECTRIC TTY, 1020, 1079 1140 1217 1241,1270 1293 
1294 1295 1419 

LEFCTKOANAI YTU'aJ TECHNIQUES 1184 
( EEC TR ODES 1203,1300 1404 1410 
ELECTRODES f MERGER Y) 1201 
EIKTRODIAEYMS 1215 
EU CTROKINETK* POTENTIAL 1221 
ELECTROLYSIS 1215 
ILFCTRO! Y IT S 1104 

electron r a eturi nriinoR 1153 

1 LLCTRON MU RUSGOPY 1490 
M l JIN 1209 

man n 1496 

I M M ION 1109 1190 1190 1202 1465 1467 
I LY, MINN , 1061 
EMERGENCIES 1020 1027 1271 
I-MUI SILK ATION 1451 
EMULSION RKl AKING 14.10 
ENAMELS 1250 

I NO POIN I S 1156 1159 1237 14% 
l NDOGI NO! S PR(K I SSI S 1301 
INIRGYiSIT Al SO IN)W3 K> 1026 1176 1190 1207 

1226 1234 1250 1270 1203 1293 1294 

[MU 1305 1307 1112 1319 1322 1111 

1335 1109 1307 1400 1409 1410 1436 1490 

ENEKGV ( ONSl RVaHON 1436 1453 
INEORGEMfM 1020 1400 

I.NC ilNIICRINC; 1411H 1019 1023 1044,1040 1051 1053 
1179, 1253 

1 NGINFERING INDUSTRY 1252 1300 

I.NG1NU KS, 1004 1011. 1023 1049 1052 1179 I3K 

l NGl AND, 1034, 1003 1000 U27 

1 MlllSIM HANNII 1143 

INHROGOrri 1102 

I N1RAINMENT 1109 

INVIRONMEN1 1005 1000 1012, 1013 1029 1044 1054 
1061 1064 1065 1079 1090 1091 1092 

1107 1110 1116 1120 1144 1150 1152 

1163 1166 1102 1104 1100, 1194 1197 

1209 1210 1217 1243 1245 1249 1250 

1251 1267 1260 1277 1207 1293 1295 

1300 1305 1310 1336, 1404 1426 1429 

1439 1441 1436.1479 1402 1405 1406 
ENVIKONMl NTAl Ql AUTY STANDARDS 1127 1274 
ENVIRONMENTAL! Y SOUND, 1070 
I N/YME t INKED IMMUNOSORBENT ASSAY 1204 
ENZYMES (SO AISOINDIVIDI Al GROUPS Bl 10^' 
1167 1229 1440 1449 1492 1497 
1 N/Y MEN (MYDROl ASPi (ESTI R ASH 1490 
EN/Y Mt S lOXlDOHEDUO AS! i (DEMYDROGI N \S1 v 
1167 1497 


ENZYMES (OXIDOREDUCTASEI (OXIDASE). 1167 1491 
1497 

FN/YMES (OXIDOREDt f <TASE> 1 PEROXIDASE). 1167 
I440 1449 

1 POXY ((IMPOUNDS, 1267 1200 
EQUIPMENT 1016 1023. 1026 1047 1063. 1066 1001 
1002 1112 1140. 1176 1177,1181 1109 
1194 1204 1214 1217,1221,1232 1242 
1243 1240, 1261.1266, 1202. 1291. 1293 
I304 1312. 1320, 1327,1332, 1368. 1372 
1377 1400 1404, 1407 1400 1415.1419, 
1421 1434, 1453. 1455 

UK 1071 

ERECTION 1294. 1295 
LROI) 1495. 1497 

EROSION, 1044, 1250 1270 1204.1479 
ESTONIA 1470 

ESTUARIES 1056 1107 1111 1127,1160 1100 1491 
I THANE, 1073 
I THOXYCC II ‘MARIN 1497 
rrmi ugohoi 1465 

I THYEHtN/lM 1450 

nilYll Nf DIAMINITf TR VAC 1 IK A( “ID 1465 1492 
I 1 KARYOT! $ 14% 

MUR NUMBf R 1393 

M ROPf 1003 1006 UNIT 1000 1016 1041 1110 1136 
OKI 

I ( kOPI A\( OMMI Mills 1003 1006 1007 1051 1105 
1224 1292 1419 

I 1 RUPIl M 1016 

II 1ROPHIC UlON 1092 1097 1099 1102 1I04 1105 

1107 1109 U20 1172 1294 1479 
lYYPORMJON 1041 1042 1090 1122 
1 \ APOIK VNSPIR AIION 1035 1041 
I \( A\ \ 1 ION 1022 1060 1200 1292 
I \( HI I A 1414 
1 XHAl SllON 1124 1175 
1 \P1 IMTIONS 1400 
I XPI \NA1ION 1477 

IXPIORAIION 1035 1077 1154 1205 1309 1311 1453 

1 XPI OSIV1 S 1097 UNO 

1XPONTNTS 1310 

1 XPORIN 1016 1101 1122 1291 

IMS 1217 


1 AliklUS 1222 1 267 1 200 

MOORYiSH Al SO INDIMDI Al PROIHCTS? 1140 
(244 1310 1453 1461 
1 Mill AI 1 \ I 1093 
Kins 1109 1131 1147 1423 1435 
I All URI AN Al YSIS 1263 
I AUOUl 1136 1142 
I Al MOl III 1471 
I ARMS AND 1 ARMING 1171 1293 
I AT 1321 

1 ATIY Anns 1206 1320 1321 1329 1.145 
I ELDING*AMMAN 1097 1227 1261 1320 1325 1349 

1303 1415 1422 1452 1471 1470 1402 1406 

n i DiN<MNomioi(x;i( am ion 1093 1324 1370 

1372 1374 
FT NTH ION 11 % 

\ \ NTON S REAGENT 1470 
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ierns 1436 
URTILlZAnON. 1115 

,1 uTiU/m MANUFACTURING INDDSTRV 1133 
ltnnnztl*s,1113.111«.14» 1437 143*. 1439 
I iBRh 11*4,1317 1415.1454.14*0 

S1BRF OPTICS 11*1 

lUJOSrVDILS. 102*. 1107 1043 1054 1071,10ft* 1120 

1131.1153 1154 11*9 12*7.131* 13*9 142* 
niiDS 10*1 1126 1473 
HM 1140 147* 

III aMENTOUS 13*6. 1465 

} l! AMENTS 1422 

Mil ANDDRAW SYSTEM 13*1 

HI MS 1151 1327 1436 

I II UK BUI PRISSKS 1414 1424 

i || II R mi DENT 1351 

hi hr nioi rs no* 

III HR Ml DIA (SI I Ai SO PACKING GROl PS 
BELOW) 123* 133* 133* 1341 1457 
HI HR Ml DIA (PL4SIK S' 1334 140* 

Ml HR Kl N 1233 

H, HRS i SI 1 ALSO PAC Kl 1>< OI l MNS GROl PS 

BtlOW 113* 1170 1221 123! 123* 1332 
1333 1340 1341 1344 134* 134* LWV 
1350 1363 1410 1411 1415 1422 1452 
Hi II RSiBIOIOGH Al i 1306 1322 1112 1333 H34 
1335 1336 1337 133* 1339 1340 1141 
1346 1350 1351 140* 1410 
I II II RS HI IP ill Hi 1154 
H! HRS .HR \Nl I AR Ml 0) 1231 14H 
'l 11 RS <>R \S I I ) 12*5 
I II H RS UiRAS IIS ■ 1471 
ill 1 1 RS iMPMBRAM ) U02 120* 1216 in* 

I II H RS ,RAPID 1150 1316 

i I* II RS ISAM) AND/OR ANIHRAf ITT i 1232 123* 

134* 1151 11*6 1412 I45* 

I II II RS iSI OW i 1222 
I II I R Mill 111 1405 14*4 

HI IK S HON 1170 11*3 11*2 1211 1213 111* 1140 

1405 140* 1415 1417 1424 147! 14*0 

I II IR SI ION <HIO! (K.K Ml 1115 | 13* J33* 1457 
IN \N( I 100* 1014 1017 1022 1023 1031 1032 1064 
1072 10*5 117* 1214 123* 124! 125* 

1260 126! 1264 126* 12*1 1333 1425 147* 

! IM 116* 121! 

IIMli I I 1 Mf N r If < HNILM 1 S 1(367 
I INI AND 100* 

1 IK I S 1125 1262 

I ISM SH M SOINDIVIHI Al (»ROl PS IISTI D 

HI I OW i 1062 1091 1155 115* 1161 1164 
1165 1202 147* 147* 14*2 14*5 |4*7 
14** 14*9 14*0 14*1 14*9 

MSI! ( VIllSH I AM11 II N, 1114 14*5 
I ISH « 3 I’KINID) (MINNOW OR ( ARPI AMU 1 1164 

tl*X 14** 14*6 149* 

I ISH (( 1 PR IN IDi MINNOW OR ( ARP l AMU Tr , 

•( ONT1NI ID 1164 
I ISH (LI l I AMIl IIS, 14** 

1 ISH <f 1 A ITTSH 1 AMH.il Si 14*1 14*5 
(ISH ilURRIM, I AMU 1 , 1162 
flSH Ml l LET f A SHI Yt 14*5 
IlSH fPLR< Oil)i 1164 I4M 


OSH (PIK1 f-AMU 11 

flSHiSAI MOMDmSU Al -SO SALMON HUM Hi 10*3 
1TSH ISHARK P AMIUhSl 11** 

11SH i SI NHSM f AMU 1 1. 14*3 14*7 
PISHERMtA’ 1481 

ITSHINU AND nSHlMIKS. 1013 1014 10*6 1095 1096 
1097. 14*0 

ITSHPAS.S 1062 12*5 

FIXATION API AIM) MM IDini ATlON 

STABIU/AHONi 1151 1353 1176 1407 
f lXlJ) BPD SI SH.MS 1446 
llAMIllSiS 14** 
n ASHLS 1404 
n 11 1WCX1D 12*9 
n II V 1340 

IIOAHM. 1217 1254 1336 1137 134* 1350 13*3 1400 
1436 

IKK 111! 1312 1.164 146* 

IIOODl ONTROl 1020 1064 
II OODI’l AINS 1020 

II < M)l)S AND 11 (MlDIM. 1040 1044 10*2 1132 1257 
1276 12*5 12*0 12*5 1340 1471 
IIOODWAT 1020 

IIORIDA 1024 1070 1074 111* 12*3 142* 

HO) \HON Kjl IPMI M 1233 

11 U1 A I ION l’R( W I SSI A 1213 1213 1400 1425 1465 

I I (H k 1415 

MOW 1011 1017 101* 10.1* 105* 1067 106* 107* 10*9 
Mil 1121 1(26 1135 1146 114* 116* 

lir 1204 121* 121! I2M 123* 12.1* 

1245 1246 1261 1262 1273 1275 1277 

127* 12*0 12*4 12*5 129* 1311 I M2 

1323 1335 1154 115* 1.167 136* 137* 

11*1 |!*4 13*5 11*6 13*7 139* 13*9 

14(H) 1404 1405 1406 1414 1415 1419 

1414 1436 1451 1465 1471 14*9 14*0 

II OW (C ON1IND11)1 106* 1116 11*2 122* 1444 145* 

14*5 

11 OW ( 1 11 1174 

HOW (HARIS 1015 12*1 1455 1471 

I I OW DISIRIBIMION 1124 

II OW INK ('HON ANAI > SIS 11*5 120* 

MOW KAIIS 1037 1057 105* 1112 11*2 11*0 121* 

124* 12*4 111* 1355 11*4 1406 140* 1457 
I! OW IHRODGH 12*3 12*0 

IK ( II A HONS 1067 1070 10*0 1112 1201 12*3 IM* 
1457 

II t ID 10** 12*0 

III IDI/A TIC )N 1225 1 237 1351 1 157 
MtlDI/IDRIDRl ACTORS 122* 1 157 115* 1412 

f I I 11)1/1 D HI DS 1225 1227 1155 1.157 115* 1.160 145* 

11 1 I DI/1 D BLDS ilOR HR >1 <X,I( Al PRI AINU M, 

1225 1154 115* 1.160 

II I VIPS 116* 

II l OKI SO Ml 1175 

II I Okl S< I.M DTIS 1211 

I I l ORIDA HON 1220 
R I ORIDI 1464 

III OKIMITRT 1211 

II I SHIM, 1099 1111 1137 114* 1240 1.140 

MIX 1037 till 1120 1135 1141 1397 140* 1411 1414 
1416 1443 1462 
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FOAMS, 1355, 1374 1384. 1355 1455 
FOCUS. 1540 1057 107! 1402 

FOOD (Him ALSO ANIMAL KXJDSTUFFSj, 1007. 1031. 
1252 

KM>0 CHAINS (SEL ALSO FOOD WEBS), 1164 

FOR EX CASTING. 1000 1113 

FOREIGN, 1013 

FORESTRY, 1097 

FORLSTRY COMMISSION, 1420 

KJKftSTV 1232 

FOSSIL 1071 

KILLING 1210 1230 1 2411. 1275 1413. 1442 
FOUNDATIONS 1023, 1063, 1090. 1299 
FOURIER TRANSFORM, 1194. 1433 
FRAGMENTATION 1013, 1014. 1206 12J7 
FRANCE. 1007. 1021 1041. 1140, 1252. 1335 1357 1406 
1495 

FRANKFURT AM MAIN. I0H4 
FREEZE DRYING, 1090 U89,1321.1470 
FREEZING, 1090 1257 1423 
FREISING, 1376 

FRENCH K1LYNLSIA, 1095, 1122 

FRESHWATER I062 1091 1092. 1100 1102 1107 1111 

1146 1157,1160, 1170 1207 1294 1408 1497 
FRICTION. 1246 1354 
FRIESLAND, NT!PHERLANDS. 1172 
FROTHING AGENTS, 1465 
FRUIT AND V EG FT ABIT CROPS, 1215 
FRITI AND VEGETABLE (ROES (CEREALS) 1070 1437 
1454 

FOR. 1194. 1206 

FUELS. 1215, 1241 1293 

FUGAOTY. 1164 

Fill VIC ACIDS. 1193. 1205, 1219 

FUNDY, BAY OF 1046 

FUNGI 1375 1467 

FUNGI (BLAST OMYCETFS) «RYHOCOC'CACEAEi M74 
FUSION. 1109 


GAIVAN1/AOON 1269 1295 
(.AMI. 1374 
GAPS. 1002 

OARAGES (SHE ALSO VEHICLE MAINTLNANC1 
DEPOTS*. 1072 

GAS. 1133. 1189 1234, 1355. 1365. 1411. 1430 1474 

GAS CMK< IMA TOGRAPHY, 1153. 1154. 1196. 1200. 12(V4 
1206, 1306 

GAS CHROMA lTXJRAPHY MASS SPECTROMETRY. 

1142, 1153 

GAS WASHING. 1300 
GASH IGA HON, 1229 1355 
G A STROK IDS •SNAILS) (PULMONATAl. 1092 
GAUGING (SEE ALSO I LOW MEASUREMENT), 1044) 

1079. 1122 

gauging stations. 1036 

GUSLLBl LLAOL 1353 

gelderland 1012 

GELS AND GELLING, 1205 1326 
GLNPJRAl KLialTRIC CO LTD. 1248 
GENER A HON, 1014,1018 1058, 1070, 1079, 1177 1213, 
1241 1243.1293.1294 1297 1300. 1320 
1328 1355 1378 1421 1439 1472 


GENITALIA, 1491 
GENUS, 1121, 1493 

GEOGRAPHICAL INFORMATION SYSTEMS. 101L 1015, 
1025. 1047. 1075, 1178.1260,1260 
GEOLOGY 1071. 1146, 1153,1255, 1256 
GEOMETRY, 1038, 1234,1274, 1398.1404 
GEORGIA, 1085 
GEOSTATISTICS. 1101 
GEOTECHNICS. 1255 

GERMANY. 1003, 1016, 1084, 1193. 1287, 1309. 1176 1469 
1488 

GERMINATION, 1437 

GILLS. 1478 1483 

GLACIATION, 1046, 1116 

GLASS. 1184, 1185. 1327 1359, 1431 

GLASS FIBRES, 1176 1283 

GLEN, 1067, 1384 

GLU< URON1DE. 1161 

GLYCOGENOLYSIS, 1158 

GLYCOLV 1366 

GEYOXALIC ACID 1447 

GOAT 1017 

GOLD. 1192 

GOLD MINING, 1470 

GRADIENTS. 1168. 1182, 1198 1298 1495 

GRAFTING, 1430 

GRAM NEGATIVE'ORGANISMS. 1321 

GRAM POSITIVE ORGANISMS 

GRAMPIAN R(\ 1232 

GRANTS, 1061 1253 1295 

GKANUI AR 1226, 1337. 1348, 1452 1456 

GRAPHIC ARTS. 1225. 1461 

GRASSES (SEE ALSO GRAMINFAF >. 1041, 1454 

GRAVEL, 1285 

GRAVITY, 1038. 1436 

GRAZING 1017 

GREASE. 1321 1415 

GREECE, 1106 

GRID 1074 1297 

GRIT. 1415 

GROCNDW ATER (SEE AESO AOCIFERS) 1012 1063 
1067. 1072 1073. 1074 1078, 1116. 1123 
1135. 1187, 1196. 1212 1218 1222 1228 
1285, 1286 

GROl NOW A TER REMEDIATION. 1077 
GROUTING, 1299 

GROWTH 1016 1034 1083 1084 1100 1107 1111. 1154 
1159 1171, 1174. 1215. 1223 1224 1240 
1352. 1354. 1361.1365. 1370 1375 1376, 
1381. 1384, 1401 1421.1428 1439, 1451 
1456 1479 1484. 1487 
GROWTH LIMITING. 1401 
GUANGZHOU, 1297 


HABITAT. 1002, 1163 1165 1167. 1479 
HAEMOLYSIS, 1102 
HALF LIFT. 1476 
HALIDES. 1421 
IIAI OGENATION. 1496 
HARBOURS 1013. 1I40 
HARDNESS. 1484 
HARMONIZATION, 1046 
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HAZARD IM2 10*5 1044 1063 107.1 1105 11.39 1140 
1155.1150 1255 1250 1263 1205 1310 
1479 14M 1402 
HLAD 1070 1279 
Hi AD LOSSES 1341 1352 
Ht ADR ACT. 1300 

HhAlTH 1007 1012.1020 1097 1100 1212 1292 
Ht AlTH HA7ARDS 1002 1102 
ML AT 1009 14*4 
IM-AHMG 1109.1190 

Ml AVI MFTALS 1101 1127 1120 1129 1132 1135 1136 
1137 1138 1139 1151 1157 1166 1183 

1104 1105 1106 1107 1108 1189 1190 

1191 1192 1207 1208 1209 1220 1223 

1224 1259 1261 1277 1388 1403 1405 

1427 1438 1446 1448 1454 1460 1461 

1463 1464 1465 1466 1467 1468 1470 

1471 1472 1473 1474 147* 1477 14*3 

1405 1486 1407 1488 1409 1490 

Ml NKY S I AW 1442 

Ht RBK tDf-S 1127 1144 1153 1154 1195 1196 1200 
1203 1495 

Hf nkOrROPHK OfU.AMSMS 1361 1362 1364 M94 

Ht X A( HI OROBI N/I M 1164 1167 

Ml \ \C HlvOROCY C l OUT \ANI S 1127 1143 1167 

HI A Win APHOSPHA IT 1299 

HIOHt ANDS 1111 

Mil I S 1017 1037 1116 

MIS rORV 1025 1036 1060 1165 1173 1184 1225 1246 
1249 1251 1269 1272 
MMIIDAY MAKIRS 1010 1148 1480 
Hot lt)W 1414 1414 
HO lOOl M n> 1184 1476 
HOMOOI M/A fTON 1188 
MOV kO\(> 1098 1244 
1101*17 RS 137 3 1404 
HORIZONS 1038 1153 
HOI V, ATT R 1241 1280 
HOI SIM, 1140 1197 1293 1294 
HOI SION 1280 
(I! OSON R|\ IK 1142 
hi msn \rnvm m2 int i48i 
Ml MAN 111 IM ,S 1(8)2 1029 1097 1099 1112 1414 1479 
1494 

HI MRIR RIVTR 1250 

Ml MIC MAI'TTR 1186 1193 120.4 1206 1484 
Ml NOARY 1308 
in BRIO 1442 
HYDRANTS 1262 
HYDRATION 1449 1468 1477 
IIYDRAI l ICI/IAIHNC, 1349 1399 1411 
IIUIKM LICS 1038 1039 1088 1104 1120 1169 1241 
1255 1275 1276 1285 1290 1291 1325 
1369 1398 
HYDRA/IM 1248 

HYDROCARBON 1074 1127 1129 1225 1441 
HYDRO! HI ORB A< ID 1184 1464 
HY DRCX YCl ONLS 1474 
HYDRODYNAMICS 1009 1104 1358 1394 1420 
HYDROri I CTRIC WJWLR 1059 1079 1247 1293 1294 
1296 1298 

MYDROC.FN 1189 1229 1355 1461 1467 


113 DRCXU'N ION CtlNtTVI RATIONS 1090 1114 1134 
1141 1149 MRS 1190 1191 11*6 1201 

1208 1219 1227 1232 1236 1240 1259 

1319 1324 1355 135* 1385 1400 |4«3 

1404 140$ 1422 1437 1438 1448 1452 

1454 1465 1466 1460 I47» 1471 1472 

1477 1484 

HYDROGINPtJROXIDl.lMi 1216 1243 1440 1449 
1470 1492 

HSDROGFJN SimilDl 1308 1309 1472 
HYDROC.RAPHS 1081 1313 
HYllROGR APMS 1059 109* 

HSDRCMCX.S 1035 1059 1079 1091 1285 1207 1291 
HSDRCHYSATT 1.328 

HYDROI YSIS 1183 122* 1321 1325 1328 1345 1 346 

IIS DROPHII J{ 1449 

HYDROPHOBIC ITS 1198 1440 

HYDROXIDES 1138 

HY DROXY BIOS RAH 1325 

HYDROXY l 1191 12.35 

HYOIINI 1028 

HYPPRHOI A 1312 1344 

HYPIK1IMNION 1089 

HYPOMMMON 1103 


I AW () 1378 

HI ( OV| R 1048 
IJSSl l Ml I R 1172 

II I INOIS H91 

II I INOIS MINI R 1439 
II ISM 1222 1260 

I MAI ,1 RY 1 SI I Al SOSAllHin IMAfrlkYi 10)8 1171 
1172 1210 1243 1260 1490 
IMMKiK A DON 1232 

IMMOHII I/AIION 1141 IP4 1184 ||91 1200 1229 
1364 1498 
IMPACTION 1493 
IMPI III RS 1217 
IMP! KMI ABB 11Y 1288 
IMPI J Ml NT AIM I 1179 
IMI*OR f A DON 1016 1284 
IMPODNDIM, 1061 1062 
IMPRI C,N A (ION 1267 1280 1448 
IN \ IT-RO 1483 1494 
INACTIVATION 12.34 1361 1472 
INACTTVirV 1471 
INC 1074 

IM INDICATION 1098 1142 1189 
INC I BA I ION 1107 1321 1427 

INDI X 1096 1110 1163 1164 1212 1238 1249 1284 1416 
1486 I49| 

INDIA 1017 1047 1133 
INDIC.I NOl S 1023 1420 

INDt SIKIAI YV AS f f W ATT K IR1 AIM! M 1433 1434 
INDI SFRIAI WASH WA1IRS 1128 1188 1304 1 324 



1342 

IW 

1 366 

1 171 

1466 

146* 

1475 

INIM STRIAI 

WASM.S 1154 1464 




im« sum S 

toil* 

10^1 

mu 

1^5 

1127 

1112 

1111 


in* 

IP7 

un 

1214 

1281 

IM* 

un 


1157 

1171 

mu 

14.10 

1441 

1445 

1454 


I4«K 

1464 

I4H2 

1496 

1497 




IM K I 1007 1 364 1449 


AQt ALINE ABSTRACTS Vol .11 NoJ 

© VWU pk Rrpreidw turn rwM prrmjUf4 



SUBJECT INDEX 


INFESTATION. 1479 

INFILTRATION, 1004 1034 1039 1042 1139 1279 1286 
1288 

INFILTRATION BASINS, 1222 
INFILTRATION GALLERIES, 1271 
I N.FU.TROMFFERS. 1038 1039 
INFLATION, 1282 

1NH-I/ENTS. 1089, 1105, 1107,1112. 1125. 1131 1132 1172 
1302. 1305 1311 1325 1328 1331 1343 
1346 1359.1366, 1374,1378 13*3 1399 
1412 1433 1451 1454.1497 
INFRARED RADIATION, 1194, 1206 
INFRINGEMENT, 1131 
INGESTION. 1109, 1478 

INJECTION, 1073 1182, 1200, 1224 1232, 1243, 1248 1299 
1307. 1357, 1375, 1428 1474 1499, 1500 

INJURY 1490 

INLAND AREAS 1057, 1096 1145 1197 

INLAND WATERS (SEE ALSO SURFACE WATER). 1008 

INLET KiECKjRAPHICAL), 1286 

INNOVATIONS, 1267, 1312 

INNSBR1!( K, 1372 

INOCULUM 1151 

INORGANIC (SHI, ALSO WTI’IIOC! THIS PREFIX*, 1216 
1408 1435 1437 1438 1442 1468 1477 
INSEXTS (I BITER A > i S A INDIV1DI Alt IR( >1 TS 
BELOW um 

INSEX TS f DIFFER A) « MlRONOMIDAIi 
INSERT'S (DIFTERAi iSIMUl IIDAE) 

INSECTS (DUTERA) /TIPCLIDAEi 
INSPECTION CHAMBERS, 1283, I2K6 
INSPEX TDK A TE, 1033 

INSTRUMENT ATION, 1011, 1067 1179 1184 1221 1261 

INSTRUMENTATION CON 170)1 AND AUTOMA’IION. 

1179 

INSURANCE. 1020 
INTlvRC I IT ION, 1139 
INTER! EFTOMS. 1278. 1288 
INTERDISCIPLINARY, 1287 

INTERLACES. 1076 1087 1135. 1179. U89 1217 1361 

iNTEKEERENt I S 1183 1186, 1187 1200. 1277 1441 1487 

INTERLAIKWAIORY. 1196 1197 

INTE.K1 X * KING. 1115 

INTER MiriENCY, 1414 

INTERNATIONAL ASSOCTATION ON WATER 

POU UTION RES 1325, 133! 1379. 1380 
1393 1394 

l Nil M S HIT A l w A TER s. 1122 , 1126 
INTERVIEWING, 1033 
INTR ATRML, 1056 
INVLRC ANNIE. 1232 
INVERNESS. Kill 
INVERSIONS. 1217 

ION EXCHANGE. 1192, 1236 1237. 1240 1242 1430 1437 
1463. 1467 1477 

ION EXCHANGE MATERIALS 1243 1244 1475 1477 
IONIZATION. 1188 1196 

IONS, 1090. 1092. 1124, 1133 1139 1183 1191 1236. 1465 
1466. 1468 

IRBID 106.1 
IRELAND. 1108 


IRON 1136,1138 1183,1185.1186.1220,1224 1390,1403 
1427. 1448. 1460. 1461.1468 1470, 1471 
1472 1473 

IRON CHLORIDES, 1221,1349, 1406,1424 
IRON NITRATES. 1468 
IRON ORE, 1219, 1232. 1403 

IRON OXIDES AND HYDROXIDES. 1223, 1468, 1471 
IRON SULPHATES. 1221 

IRRIGATION (SEE ALSO LAND TREATMENT), 1008. 1017 
1071,1078. 1081,1082 1215, 1285, 1404 
ISLANDS, 1076 1090 1095,1129, 1146 1210. 1322, 1479 
1480 

ISOTHERMS. 1153.1231,1427, 1444 
ISOTOPES, 1071 1186. 1187. 1188.1477 
ITALY. 1008 1023. 1044, 1112, 1164, 1300 

JAPAN, 1107, 1120 1128 1243. 1286 1469 
JAR TESTS, 1390 1404 
JETS 1237 

JOHANNFiSBl RG SEW AGE WORKS. 1061 
JOINTS 1282. 1293 1313 
JORDAN, 1063 

K AI MAN FILTERS, 1382 
KARLSRUHE. HH0 
KENYA, 1028 

KEYS. 1025 1026 1028 1051 1053 1061 1066 108! 1082 
1155, 1255 1364 

KINETICS. 1191 1229 1231. 1235 1310. 1337 1344, 1345 
1347 1361 1362 1363 1370 1375 1381 
1387 1393 1431. 1446. 1447 1450 
KINETICS <MICHAEI.IS M EN O N ». 1362. 1381 1387 
KINETICS (MONOID. 1345 
KIN( iS TON, 1392 
KITAKYLSHl 1128 
KNOSTKOP 1441 
KOLA. 1132 

KRALINGSr \ El R 1374 
KRIT.ER, 1485 

I AB1;El.INCi, 1161 

LABILITY. 1138 
t ABOCR. 1293 

LAG(X)NING. 1044 1215 1327 1367 1402 
LAGOONS i AEROBIC). 1327 
I AC,OONS i ANAEROBIC ) 1367 
I .AGOONS <K)( ! SUING) 

I A OK ANT II AN SYSTEM, 1120 
I AKI DISTRICT ENGLAND 1293 

LAKES. 1059 | 065. 1090 1099 1100 1101 1102 1103 1106 
1114 1117 1125 1132 1146 1172 1188 
1197 1210 1211 1297 1308,1488 1500 

l AMPS, 1243 

LAND. 1033 1064 1095 1116 1144 1145 1243 1277 1323. 
1336 1401 1407 1428 1436. 1439 

l AND (GRASS AND PASTUREl. 1116. 1439 
LAND DISPOSAL 1113 1277 
LAND USE. 1099 1111 1479 
LANDSCAPING, 1285, 1295 
LAPLACE, 1067 

LARVAE (SEE ALSO INDIVIDUAL TYPES}. 1091, 1.340 
LATENCY. 1494 
LATERALS 1056 1282 
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1023,1058.1000 1095.10% 1113 1246 
1255 12*4, 1202 1204 

vWNS 1200 
aWRI ML HOI 
\1 |M» 1250 1293 
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- ji.ISLATIOMON DRINKIM'-MATUD 1075 1232 
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1005 109H 1268 1474 1480 
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1494 1500 
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'HKARlkS 1206 1316 

, IH S I AC.l Si St.l Al SO I DOS 1 ARS Al » 1478 1484 
1487 1489 1490 1500 
III. Win \< HANOI 1223 
I I. .HI 1211 1402 1422 
i It.HI PPM IRA HON 1222 
I It .MS < OMPOl NILS 1206 1454 
i SKI 1 I HOOD 1210 

1MI 1098 12.12 12.16 1320 1404 1424 1471 
i (Ml IK tST 1 SISOMAXIMAl 1*1 RMISSIHI I 

(ONCIMRATION 1006 1065 1114 1181 
1189 1200 1224 1319 1323 1318 11M 
1402 1443 1474 

IiMMI 1188 
. ’MNOI <X.\ 1090 1146 

IMV) 1211 1252 1260 1264 1267 1269 1271 1282 
IMM.MUIKIM 1187 1249 1269 1280 1282 1 283 
■ \/ \( SIRIA 1094 
I HMDS 1499 
( 'HIM (Ml S 1158 

Hjl IDS 1077 1181 1196 1321 1355 1161 1176 1191 
1195 1410 1446 
i'/i OR H24 1185 
1 I PI f K 1232 1419 

IWfc 1158 1161 148.1 1487 1497 1499 

MSKKKRI \RIM, 1017 
I Will 1428 

">\D|N(, 1104 1105 1112 1113 1118 1119 1128 1112 
1169 1218 1228 1258 1287 1288 1289 

1302 1103 I MM 1311 1320 1323 1330 

1132 1334 1338 1339 H54 1355 1356 

1367 1174 1175 1377 1378 1379 1385 

1396 1397 1407 1410 1431 1432 1453 

1457 1458 1462 1491 

1 <H AL Al THORITTF-S 125.1 
MK’HIXJMOND 105* 1093 1099 1100 1146 
I (K KS 1062 1202 1247 
1 < 8 iARITHM 1168 1420 
UK/OIM, 1419 1421 1423 
t OCrK n< HNIO' I S 1086 
t oniSTK S 1082 1254 1256 
IONDON 1249 


IOOP 1026 
lOl’lSlANA, 129* 

1016 COST 1152,1215 1221 126* 1272. 1307 1.196 1404 
1412 1426 

11 Ml SOI 120* 

11 ’MRS 1434 
t S SIWITTRS 1041 
IYS1S 1321 

MAB 1195 
MACT RATION 1404 
MAClUNi.RT 1010 10*0 1257 

MACRonnns 1101 1215 1407 

MAONhMl M 1124 118.1 1437 1463 146* 

MAl.NLSU'Mt (IMPOUNDS 1449 
MAl.NI SH M SH l< AMS 
MAI.M1H I IN I) 1219 
M M.NITLSM 1216 1219 
MAH 1025 

MAIM! NAN(T 1004 1010 1070 1148 1294 1325 135* 
1385 1414 1418 1422 1443 1455 1489 1490 
MAKl I I V. AIT R 1244 
MAI Al HIOIS 1196 
MAI A1SIA 1180 
MAI MO S6SID1 N 1340 

MANAC.1MINI 1008 1009 1012 1013 1014 1015 1017 
1019 1020 1026 1029 1032 1047 1066 

1075 1078 10*1 1086 108* 1095 10*6 

1098 110V 1113 1115 1121 1144 1165 

1173 1177 1178 1179 1263 I2AA 1292 

1402 1426 1419 1458 1479 

MAM HI S II R 1060 
MANDAI1 1079 

MSM.AMSf 1138 1166 1187 1224 1427 143* 1471 
1472 

MAMIOI DS 1182 

MAM lAlTl kt 1083 1110 1181 1237 
MAM 'HI 1435 1471 

MAPS AM) MAPPING 1020 1025 1260 1266 
MARDINS 1008 1168 
MARINAS 1142 

MARINI I NV IKONM1 Nl ISM Al SO SI A 16 A IT Ri 1013 
1061 1095 1098 1115 1127 1128 1157 
1166 1207 1480 
MARINI MSH 1495 

MARK I USD 1003 1014 1024 1034 1097 124J 1149 1191 
MARTINI./ 1417 

MASS 1006 1120 1126 1135 1187 1212 1240 1369 
MASS BA1 ANCI 1101 1112 1115 127.1 1303 1325 1391 
MASS 1RANSHR 1226 1307 1.147 1359 1395 1461 
MASS IRANSPORT 1126 1201 1162 1364 
MAmiMATKAl ANAIS SIS 1187 1276 1401 1420 1429 
M A IRIX 1151 1158 1187 1200 1393 
MAH IRA DON 1491 

SHASI RIS 1002 1012 1017 106] 1065 1000 11.11 111.1 
1197 1212 1251.1258 1324 1374 1378 
1409 1480 

Sir ASDRIM. IOI »PMI NT 1251 1301 
MM HANK Al 1169 1220 1114 1326 1352 
MMHANISM 1045 1075 110* 1223 125* 1110 1.144 
1374 1419 1426 1451 146.1 1467 1496 
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MEDIA 1010 101W 1077 1141 1154 lift* 1168 1219 
1224 1225 1226 1321,1.1.15 1336 1337 
1353 1354 1300 1301 13*4 1422 
MEDI1 INI 1103 
Mi l I VVAtf-RS 1090 1094 

MEMBRAM S, 1150 1174 1191 1204 1222 1230 1239 
1240 1 303 1396 1413 1414 1415 1424 
1443 1455 1473 1474 
Ml K( Al'IANS 1306 
Ml K( I KV 1IK4 14X3 I4XX 
Ml RSI V RIV1 R 1127 
MISII 1192 1396 1412 1493 
MINOI'HIIK 1102 1321 
mmahoik mourns 1153 iim 1432 i49» 

Ml 1 A HOLISM 1161.1175 1365 1371 
MI'IAHOI 1/AllON 1321 1.361 

MCIAIS HOI 1127 1135 1137 I13H 1139 1140 1166 
11X5 11X6 I1XX 1261 1390 1441 1465 
1466 1467 1471 1472 14X3 
MlTlRINCtSI 1 AISOMITIRSt 10X3 
MltlRS 13X3 

Ml'IHANl (SI I \! SO DIM Sil K (.AS SI I [)».l (, SSi 
1 106 1355 |452 

Ml'IHANl I'RODI ( I ION 1151 131K 1422 1452 1456 
VII IIIANOI 11X9 1204 1206 I Mil 1 332 1 349 |36X 13X6 
1411 

Mi 1 Hons 11X17 mix 1023 I02X 1030 1031 HUH 1040 
1041 104.1 1049 1051 1052 1055 I05K 

1061 1069 1073 1076 10X1) 1096 1107 

1112 HU 1121 1126 1152 1154 1155 

1163 ||7I 1172 1176 1177 1179 IIHI 

11X3 I1XX 11X9 1190 1191 1192 1194 

1195 1196 1197 I19H 1199 1200 1201 

1202 1205 1207 1215 1216 1217 1221 

1211 1215 1219 1145 124X I25| 1261 

1261 1266 1270 1271 1277 12X1 12X2 

12X4 12X7 129X 1306 1309 1310 |1|4 

I 1 IK I 117 1140 1 142 116K I 1X5 1190 

|19l |194 1401 1416 |4|7 1425 1429 

|4I5 1454 I46N 1495 

Ml 11131 H06 

Ml’lin 1 Isom IM Kl I ONI 1192 
Ml 1113 1 \MIM s 1106 

mi him i m i m (mini H54 

Ml IK MIDI IS 12X1 129| 

Ml \ IINI’MOS 1196 
MU I I15X 1275 
Mil I IK. VS 12X0 
MIC 1115 .AN I AM 1162 

Mil HOORt.SMSSIS I1U IP’ 1154 (1611 1216 1224 
1214 1239 |3(M 1126 1 340 1154 1 364 
1370 1191 1407 1422 1438 1465 
MU ROUIUI (HO 11X17 lilt 1422 
MU K(X ONMS 1152 
MK R(X 3 SUN I K I47X 
MU ROI 11 1R MION Ml MHK \NI s 1413 
MIlROIDMI 1AMS II51 1157 11 AH |2|6 1219 
M1CROSOM1S 1167 1497 
Mil MON IR AININl. 1412 
MICROM \\1 S ||90 
MIDI \NON 1022 1280 
Mil.RADONS 1007 1017 


MILLS 1205 

Mil M AUKU; RIVER 1135 
Mll M AI Kf.l WLS 

MINERAL l/ATION (Sl l Al SO BIODFX1R ADATIOM 1432 
MINLRAl S 1449 

MINI SAM) MINIM, 1097 1278 1293 I42X 1471 1472 
14X2 

MINIAU KL 1182 
MINIM,MASIl MATTRN 1122 
MINISII Rs 1033 
MINISTRY 1007 10X4 1197 
MINN1 SOI 3 1259 
MISSISSIPPI 1487 
MITOCHONDRIA 1496 

MIXID1U310R 1319 1353 1374 1379 1387 1414 1444 
MIXINC, 1056 1062 1108 111! 1120 1208 1217 1246 
1.307 1312 1326 1328 1375 1392 1422 
1454 1472 

MIXINI.IOI IPMINI 1395 1404 
Ml mill/Alios 1438 

MODI HIM. I (.1 SI RAI i 1001 1011 1035 1036 1037 
1042 1045 1048 1050 1054 1056 1067 

106H 1069 1070 1076 1077 1078 1079 

10X0 1081 1082 10X7 I0KX 10X9 1099 

HIM 1105 1113 1115 11IX 1119 1120 

1121 1126 1130 1131 1135 H45 H49 

1151 1155 1162 1164 1171 I17K 1179 

1194 1211 1223 1229 12.35 127.1 1274 

1275 |276 1290 1291 1302 1301 1308 

1310 1311 1113 1314 1315 1116 1317 

11IX 1325 1 310 1111 |15X 1362 1364 

1169 1170 H74 117K 1179 11X0 1381 
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MODI | I |N< . SCI l If l( N \M1 S II liril 
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1102 
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modi 11 im. i k ini m inn 

Ml )0II1 INI, ISIIX II\SII( i 1048 1052 1055 1105 1121 
1274 

Ml mi I I INI, .M \ ll k C.)l SI IIS i 1086 10X8 1104 1121 

MODI RNI/MION 1250 1258 

Ml mi l 1 S 1 176 1275 1 117 1151 1368 1196 1414 

MOISII R| 1285 

MOI I < I I \k Ml II.HI 121)5 

Mill Mills 11N6 1206 1494 

MIX II S( S (SI I \1 SO [ll\ M S I S (. \STR< IIS IDS, 1092 
Mill S HIM MM 1116 
MOMl Nil M 1056 

SUINUURINI, 11X12 1019 1026 1047 106.1 1076 1090 
1125 1127 1110 1141 1141 1146 1151 

1158 1166 IPI 1172 1171 IPS 1P6 

1177 1178 1179 1180 1181 1182 1188 

1192 1194 1195 1214 1240 1258 1261 

1264 1272 MOI 1303 1314 1319 1324 

1334 1349 1355 13X1 13X3 13XK 1456 
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MONSOONS. 1133 

VKJ.STK CARLO, 1121.1135.1273 1274 
MOORLANDS. 1232 
MOROCCO 124* 

MORPH1C. 1223 
MORPHOMETRY. 1491 
MOSCOW. 1270 
MOTORS 1217 
MO I NDS 1052 
MOL STAINS, 1132 
MOUNTING. 1312 1315 
MOCTH. 1493 
MP 1435 
Mi n 1122.1439 
MUCH 1215 
Ml MCH 1353. 1411 
Ml MUONS. 1204 

Ml KRAY RIVER. AUSTRALIA. 12*5 
Mt'.SCU:.. 11*9. 14*8 1499 
Mill IN.1490 


NARCOSIS, 14% 

\ \ h H A C i A N S KIT B A Y R I , 1493 
NASCENT. 1395 

NM ION Al JOINT C DEITIES C.ROI T*. 1022 
NATIONAL 1*01.LOT ANT DISCHARGE ELIMINATION 
SYSTEM. 141K 

NA DON VI. RIVERS AUTHORITY. 1062 1072 
NAS II K STOKES EOL ATION 1050 
NAY IGATION. 1064 
* 1200 

I'RASKA. 1116 1144 
UH LS. I2H3 
U )f EM If INS. 1268 
IGHHOI RIUKM>,S 1 (MW 
mors SYSTEM 1490. 1494 
M STING. 116K 

M THEKI AMIS 1012 10*0 1110 1113 1425 
NETHERLANDS TOEf A PAST 

NATEY RWI TENSf HAPPEI UK OND 1110 
NETWORK. 1026 
NETWORK ANA1 A MS 1266 
• I I TRAIT/,ATION 1133 11VH 1441 1456 1472 
T V M)A 1036 
O AN YORK (TTY 1273 
M 1239 

Nif KIT 1101 1127 1132 1136 11*3. 1187 1483 

NICOTINAMIDE. 1175 
NIEE RISER 1169 
MTRA\II.INI 1496 

NITRAI1 1091 1103 1111 1113 1116 1120 1124 11*2 
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1353 1361. 1363 1364 1366 1367 136* 

1375 1376 1377 1379 13*0 1384 13*5 
13*6 13*7 1409 1433 
MTRIEYING ORGANISMS. 1364 
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MTRrn:. 1091 122 * 1450 

NITROGEN. 10*8 1104. 1107. 1112. 1113. 1114 1115. III*. 
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1406 1411.143* 1437 
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MTROPHENOLS 1432. 144* 

NO OBSERVED E FI TOT CONCENTRATION 1155 115* 

NODES 1045 

NOISE. 1061 1300 

NON DOMESTIC. 1112 

NONIONIC COMPOUNDS. 1469 

NOMON1C SURFACTANT. 11*5 

NONPOL AR COMPOl NDS, 1499 

MHTRD HOI LAND 1012 

NORMALIZATION 1387 

NORTH HANK 1295 

NORTH SEA. 1045. 1111 1113 

NORTH WEST WA TER AUTHORITY 1299 

NOR ITU MBEKI AND. 1005 

NORTHUMBRIAN W A TER AUT HORITY. 1278 1292 
NORWAY. 1136 1141 1349 1352 
NOZ74.ES, 1258 1307 

NCCI T AR MAGNETIC RESONANCE 1494 
NUCLEOTIDES, 1175 
MU I I S 1065 
NT ISAM I 1061 1.309 
\t REMHERG 1266 

M l RUM S 1099 1107 110*. 1111. 1112 1113 1114 1115 
111* 1119 1125 1128 1146 1315 1321 
1342 1368 1401 1436 1458 1472 I486 
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OBEY. 1447 

OH SOI EM I NO 1428 1471 

< M ( I PAT ION. 1099 1100 1212 1452 
'K lANOGR Al'HY 1182 

Oi l LINE 1178 1315 1316 1372 
OFFICE OE WATER SERVICES 1264 
Ol W AT 1031 
OHIO. 1020 1130. 1202 
OHIO RIVER 11.30 

(MHO RIVER V A1.1 IV WATER SANITATION 
COMMISSION 

Oil. (MINI R Al 11S/A IT IHRU ANTS PETRI M ,El M 
El 73 Si 1470 

on poi i r noN fsi i at, so on sin i,s>, 1072 

(.Ml. RENNI HIES 1475 
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Oil Y 1474 
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Ol.DHAM 1060 
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OPTICAL. 1109 
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ORGANIC LOADING. 1112. 1193, 1443 
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ORGANISMS. 1066. 1115, 1120, 1174, 1321 1371 1420 

organon me properties 1007 
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ORIFICES, 1396 
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OSMOSIS 1102 
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OUTEAl LS (SLA). 1292, 1429 
OUT11 OW. 1122, 1205, 1370 
OUTLAW. 1004 

oinirrs. 1147,1277.1290 lw 

OUTLIERS, 1494 

OVEREI OWING I062 1135 1273, 1276. 12K7 I2K8 1291 
1302 1397 1416 

OVFRI MM, WATER, 1120. 1152 
OVER 11 RN, 1104 
OX Al 1C Ann, 1447 

OXIDATION. 1073. 1152 1170, 1175. 1200 1216 1222 1235 
1306 1319 1330 13.34. 1353. 1350. 1375 
1306, 1300. 1441 1446 1447 1459 1470 
1492 1496 

OX1DA I ION CHANNIT S. 1394 

OXIDATION REDUCTION POTENTIALS, 1319 1330, 130* 
141* 

OXIDES 1130. 1427 1446, 1476. 1409 1490 
OXIPI7ARII 1TIHS, 1230 
OXIDIZING AGENTS. 12JUI. 1470 
OX Y ANIONS 1109 

OXYGEN 1062. 1073 U03, 1152 1175. 1109 1203 1217 
1224. 1307,1322, 1327, 1330 1334 1344 
1363 1365 1305 1394 1395 1409 1446 
1447 1467. 1476 


OXYGEN (DISSOLVED), 1000.1103.1104,1120,1121, 1134 
1174.1259,1324,1331 135*. 13*0,1302. 

13*8,1394, 1453.1462 
OXYGEN DEFICIENCY. 124*. 1363 
OXYGEN DEMAND (BIOCHEMICAL;, 100*. 1112,1121. 

1134 1137. 1174, 1329, 1330. 1332 1336, 

1347, 1367, 1370. 1372. 1373, 1306, 1391. 

1406, 1407, 1400, 1411, 1419. 1451 
OXYGEN DEMAND (CHEMICAL), 1394, 1415,1432, 1443 
1444. 1454 
OXYGEN SUPPLY, 1330 
OXYGEN TRANSFER, 1312. 1334,13*2. 1395 
OXYGEN UPTAKE. 1406 
OXYGENATION (SEE ALSO AERATION. 

RE OXYGENATION), 1223, 1307. 1372 
OZONATION, 1073, 1232. 1235, 1239. 1306, 1459, 1470 
OZONE 1073, 1213,1216. 1232 1 233, 1235, 1306. 1459, I470 


PACIFIC ISLANDS (SEE ALSO HAWAII), 1013, 1479 
PACKAGE, 1025 1245 1275 1290, 1311, 1326 1327 
PACKED COLUMNS. 1464 
PACKERS, 1203 

PACKING (SFI ALSO (UNTACT MEDIA, Ell TER 
MEDIA), 1210. 1431. 1442, 1476 

PADS. 1204 
PAINS, 1003 
PAINTING. 1010. 1250 
PAPER. 1457 

PAP1 A M W GUINEA 1097 
PAR AIR A 1150 
PARAMOUNT 1033 
PAR A STIES, 1216, 1423 
PARATHION MITHYl 1196 
PARENTS. 1153, 1490. 1500 
PARIS 1177. 1170 1202, 1339, 1406 
PARKS 1090. 1115, 1253 1405 
PARUAMI NT. 10n 
PARLIAMENTARY DEBATES, 1000 
PARTICLES. 1043. 1107 1111.1117 1122 1137 1130 1139 
1174 1192, 1216. 1219 1220 1231 1230 
1290 1310.1346 1354 1359. 1362 1392. 
1440 1452. 1463 
PARTIES, 1033 

PARTITIONING. 1275. 1435 1494 
PATENTS, 1309 1430 
PMTKXT NIC ORGANISMS. 1423 
PATHOLCXiY. U60 
PAVED AREAS, 1274, 12*6 
PA V M)V A. 1109 
PAYMENT. 1033. 1053. 1177 

PB 1101. 1127 1136 1137 1138 1139 1185, 11*7. 1100 
1261 1405, 1403 

PEARl . 1095 
PEAT 1232 

PULI ETtZATION. 1463 
PENARTH, 1061 
PENINSULA. 1136 
PEN NINES 1060 
PENSTOCKS. 1062 
PEPTIDES. 1478 
PER (ENTILE, 1134 
PERCOLATION, 1405 
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PERENNIAL 1M1 
PERRWATKJNS. 1*74 
PERFUMES, I4S3 
PERIPHERAL. IRIS, 12*0. 1414 
PERrTONEUM, U» 

PERMANGANATE, 1230,1483 

PERMEATION, 1077,11S8,1286.1365.1408.1415,1430 

PERSISTENCE. 1818.18*2 

PERSONNEL, 1885.1813,1025.1176.117*. 1232. 1274 
1304.1315.1434 
PERSULPHATE. 1178 
PERVIOUS, 113*. 1279 
n STICIDES (SEE ALSO BACTERICIDES, 

WEEDKILLERS). 1078.1127. 1143 115*. 
1167.1170.1195,1196.1198. 1199 1200. 
1202. 1231. 1239,1326. 1441. 1494. 1498 
PESTICIDES (ORGANOCHLORINEl, 1199 
PESTICIDES (OR Ci A NOPHOSPHOR U S), 1498 
Pt'rROCHEMICAL PLANT, 1476 
PlfTROGENIC. 1142 
PETROLEUM FUELS. 1074 
111 OOCYTES, 1158 

PHENOLS. 1153. 1189. 1206 1326 1366.1375. 1440. 1444 
1446 1448. 1449. 1451. 1470. 1475 

PHENYL PHOSPHATE. 1209 
PHILIPPINES. 1096 

PHOSPHATES 1110 till 1175 1183 1229 1248 1259 
1324 1331. 1343 1349. 1390. 1464 

PHOSPHAT1DES. 1435 

PHOSPHORUS. 1089. 1099. 1103 1104. 1105 1112 1113 
1114. 1115. 1116.1117 1118. 1119 1134 
1172 1183. 1277. 1323. 1324.1328 1329 
1330.1331 1333. 1338 1343 1349 1350 
1372.1373 1374. 1391. 1392 1393. 1401 
1406 1411.1435 1437. 1438 1439 
PHOSPHORUS (ORGANIC). 1104, 1196 
PHOSPHORUS REMOVAL. 1304. 1324. 1330. 1336. 1338. 

1349 1350 1367. 1368 1373 1389 1390 
1392 1393 1400 1435 
PHOSPHORYLATION. 1496 
PHOTIC ZONE. 1100 
PHOTOGRAPHY. 1171. 1210. 1294 
PHOTOLYSIS. 1201. 1211 
PHOTOMETRY. 1183 
PHOTOSENSITIZERS. 1211 
PHOTOSYNTHET1C ACTIVITY, 1203 
PHTHALATES. 1153 

PHYSICOCHEMICAL TREATMENT. 1425 1454 
PHYSICOCHEMICAL, 1091, 1092. 1106 1107. 1146. 1464 
1437 1445. 1455.1456 1469. 1494 

PHYSICS, 1310 
PHYSIOLOGY. 1485 
PICKLING. 1324 
PIEDMONT. 1389 
PIERS, 1044 

PIEZOELECTRICITY. 1234 
PIGGERIES WASTE WATERS, 1436, 1437.143* 
PIGMENT (PHOTOS YNTHETIO. 1088.1099 1102. 1103 
1164.1108,1172 

PILOT PLANTS. 1219. 1224. 1233. 1323. 1325. 1330. 1342, 
1359, 1372, 1374. 1377. 1379, 1380. I38J. 


1387.1400 146*. 1405 1466 1412.1413 
1417. 141*. 1421 1433 

PILOT SCALE, 1072 1077,1242.1317, 1340 1341 1342. 

1346 1347 1350 1351. 1358 1360 1362 
1415 1417.1431 
PIPE LAYING. 1003 
PIPE NETWORKS, 1260 
PIPE REPLACEMENT. 1267.1272 
PlPEliNE REHABILITATION. 1267,1268 
PIPELINES (SEE ALSO DISTRIBITTON SYSTEMS. 

SEWERAGE. 1240 1248 1254.1255 1270. 
1272. 1280 1293.1404 
PIPES (PLASTICS). 1074. 1267 1269 
PIPES iSHE ALSO CONDUITS. DRAINS 

PIPELINES SFWMRS 1074 1139 1240.1245. 
1246.1250. 1260 1261 1269 1270 1275. 
1281. 1282. 1283 1292. 1405 

PITCH. 1292 
PKA. 1199 
PLANES, 1212 
Pl.ANKTIVOKE, 1093 

PLANKTON, 10*9 1093 1099 1103 1164. 1106. 1107 1109, 
1110 1114 1117.1119 1125 

Pl.ANT LSlil* ALSO WORKS). 1026 1224. 1294. 1295 1381. 

1302 1315. 1316 1318 1323. 1324 1329 
1331. 1336 1337, 1372. 1373 1374 1.175 
1382 1385 1391.1 *93 1397 1404 1406 
1421 1433 

PI , A,VI OPERATION 1301 1316, 1461 
PLANTATIONS. 1215 
PLANTING. 1285. 1428 

PLANTS (SEE ALSO AQl'A IIC MA('ROPH YTLN. OKI’S 
BELOW, 1215. 1222 
PLASMA SPECTROSCOPY. 1166 1472 
PLASMAS (FLAME LIKE). 1136 1166 1186. 1192 
PLASTICIZERS. 1191 
PLASTICS. 1327. 1348 1.376, 1398 
PLATING. 1184 
PLATINUM. 1418 
PLATTl-. RIVER. 1116 
PLATYCKPHA1.US HASSI NSIS. 1497 
PIE-URONlifTTS AMERICANOS. 1491 
PLS. 1494 

PLUG n ow REACTORS 1311 1.342. 1420 
PLUMES 1074 1122, 1212 
PO RIVER. 1164 

POINT SOURCES, 1002. 1191 1420 
POLAR COMPOUNDS. 1153. 1189 1196 1418. 1496 1499 
KILLS. 1051 1186 
POLITICS. 1023 

POLLUTANTS. 1074 1075, 1112 1127, 1135.1160 1167 
1219 1222 1275 1276 1287. 1290 1291 
1444 1482.1495 

POLLUTED WATER. 1219 1225 1471 

POUT TON (S/A CONTAMINATION. INDIVID ORES 

HETYIW), 1001 1002. 1072. 1075. 1097 10*8 
1102 1126. 1128.1130 1131.1137.1138. 
1139 1145 1155 1157 1168 1188. 1239 
1275. 1287.1290.1300 1339, 1396. 1405 
1438. 1479. 1482. 1488. 1497 
KMT I "DON (AIR/ 1133 

POLLUTION (ENVIRONMENTAL;. 1253.1300 1439 
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POU.l/TiON CGROUNDWaTEJO, 1078, 1279 1426 
POLLUTION < NON POI NT SOURCES/, 1002, 1075 1126 
POLLUTION CM REACE W All iU 1,1426 
POLLUTION WATER100«. 1009, 1277 1406 
POLLUTION CC INTROL. 1009, 1133, 1101, 1216 1449 
POUJJTION CONTROL (ENVIRONMENTAL), 1009 1272 
POLLUTION INDICATORS, 1147. 1188, 142.1 
mi YAI A tMINII M ( HLORIDE 1405 
F*OI YCMLORINATLD BIPHENYLS, 1152 1162,1164 1167 
1495 

POLYC YCUt AROMA TIC’ll YDROf ARBONS 1142 1167 
1197 1491,1495 1497 

F i OLYELE(TKOLYTES (SRI; ALSO POI YMERS,. 1219 
1220. 1406 

POLYESTER. 1191, 1267. 1280 1283, 1396 
POLYETHYLENE 1222, 1386 
POI YETHYLINLGl YC'OLS, 1440 
POLYMERIZATION 1430 

f Ml YMF RS i SI l ALSO |*C FLY I I Id KOI Y II M 1190 
1194 1209 1326 1406 1430 1484 
K>1 YPROPYl I NF 1218 1222 

POI \SA(OlAKll)F SiSM AI SO ( ARflOMYDR A II S. 

1467 

POLY S I YkLNL, 1336 
POI YURI THAN! . 1184 1458 
POLYVINYLAU OHOL. 1174, 1366 
POI YVINYLCHLORIDE. 1262 
POI YVINYl PYKROl IDONI 1492 
KINDS. 1090, 1134 1215. 1217. 1289 1401 1402 1407 1436 
POPl'l ATION EQUIVALENT 1304 1323 1333 1399 
POROSriY,U39 1185 1222 128#. 1.145 1360 1365 1376 
1408 1413.1448 1463 
POROUS Ml I)IA 1279 
KIRI PHILI IP HAY VKTOR1A 1497 
PORIS (SI I A l SO IN LI I OU 11 I Vi 1429 
POKlUGAl 1021 
K)Sl tkf AIM! NT 1227 1401 
K ) l AHIl 11 Y 1018 1247 1262 I2H5 
POVAMOPYRGUS 1092 
KTIASSILM 024, 083 1437 
POI ASSILM PI RMANGAN AVI 1461 
POUI TRY 1 I I II H 1439 
POWDI RS 1321 

POWER {\ 1 I CTRH AL). 1013 1020 1027 1079 1215 1241 
1297 1305 1344 1406 1414 
POWER (Sll Al SO I \l RGY i 0 82.1215 
POWI R (II Nl RATION. 1004 1064 1079 1240 1241 1242 
1244 1248 1293 1294 1295 12% 1438 1448 
KIWI k 01 Nl RATION <HY DKOI IT ('IRK' i 1065 1294 
1295 1296 

PRK AUHONS 1232 1491 

PRI CIPEt AVION i A VMOKPHI RUT, 1011 1042 1059 1070 
1106,1107 024, 1133 1136 1137 038 
1274.1378 1379 

pr prirn avion <cnr micai ». oi 6 , 066,1219,1261 

140V 1472 

PRECURSORS, 1193 
PKLDAHON 1093.1110. 1325, 1340 
PRELIMINARY TRLA MENT, 1184, 1200. 1231, 1236 1238 
12.19. 1242. 1318.1441. 1446.1455 1471 1473 

PREMISES (SEE ALSO Bull DINGS) 048 
PRESERVATION. 070 1300 


PRESSING, 1379, 1424 

PRESSURE. 1099, 1148. 1177, 1215, 1218, 1237. 1240. 1248 
1257 1260 1264,1266 1267 1270 1272. 

1280, 1281, 1307.1408, 1414. 1424, 1447 

PRESS! RE C ONTROL. 078 
PRESSURE GROUP 1018 1033 
PRESSURIZE, 1236 

PREVENTIVE MAINTENANCE, 1010, 1022, 1025, 1149, 

075 076 1178. 1258, 1276, 1304, 1317 
1322 1324 1374 

PREY 1093 

PRIMARY ERL A VMEN T. 1073 
PRIVATISED, 1019 

PRIVATIZATION 1009,1021 1031 1034,1293 
PROBES 074 

PRrx ARY OTIC ORGANISMS 1496 

PR(X ESS GONTKOl 11 HI 082 1214 

PROCESS WATER 1243 1464 

PROD! (T l) W MIR 1474 

PROD! <T W All R 1236 1413 

PKODl ( MV IIY 007 1437 

PROIH AI10 IIY 1023 1031 1034 10X3 1260 

PROP \( j A I ION I0K8, 1298. 1375 

PROPIONIC A( ID 1356 

PkOITIN 007 1205 I486 1487 1497 

PRO KM OI S 070 

PRO! on PIS 1337 1339 1357 1464 

Pknm/OA 019 

PSI I DOIM (iA MEN/IF Ml 024 

PI HI |( OWN! RSHIP 1003 

IT HI K Rl I A I IONS 1010 1018 

PI HI ISHING. 1020 1039 1053 1310 1370 1416 1468 1494 
IT i P AND PAPf R IN M IMS 1456 

PI i P ANI) PAPf R i\IM SIRY <G\ SLR M j 1457 

FT 1 P ANI) PAPI R INI )l SIRY iP API R » 1458 

PI IP \ND PAPI R IND! SIRY WASH W All kS 

(M l PM MI i 1454 
PI l PING 1455 1456 

P( MPING 1026 1070 1074 082 1214 1218 1224 12.16 
1248 1253 1278 1283 1299 1305 1397 

1415 1436 

IT MPING M MIONS 1005 0 49 0 77 1213 1250 1252 
PI MPS 1062 1074 OH1 1213 1214 1248 1258 1262 
1355 1357 

PI RGING 048 094 1421 

PI RIIK AI ION 1074 1209 12.10 1300 1317 1333 1402 

1407 1430 1460 1461 1469 1470 1473 1475 
PI ROY 1231 1241 1243 
PY R! IHKINS 098 
PY R1 T1IRU1I) INSECT [( H>| s 
PYROl VMS ||89 1206 
PY RROl 1 


01 Aim I MIC ROHIOl OGK *M » 1131 
01 AEin ASM RANCT 1003 1268 
01 Al FEY CONTROL. 077 
OUANTTTATTVr STTUUTl RE ACTIVITY 
RELATIONSHIP, 1494 
Ql AMlTATIVh STRUTT RE ACTIVITY 
RET ATION SHIPS, 1496 
01 T EEC. 1298 
QITCK1 I ME 1320 
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(jl jSONfc, 144* 


PApIAl 13% 

K API 4 UOSi-GENERAL ) IIIV 1145 1175 1420 1421 
RADIO IOlU 117* 1212 

K VOIOACTIVI. ISOTOPES (SE1, M SO INDIA |IH -U 
NAMES* 1464 1474 

RADIOACTIVITY 1145 1161 1175 1381 1477 
RM»IOCHf MISERY 1207 
h \PH>S1ETRA 1125 
« \MX>MNISS 1284 1382 148V 
p\Rf EARTHS, 1464 

kUI 1076 1107 1110 111V 1120 1148 1204 1212 1223 
1234 1235 128V 1342 1344 1402 1406 
1413 1414 1423 1437 1440 I486 

K All ( (INSTANTS, 1162 
!, SIIONIM, 1486 
MS 1158 1160 
A A A IM s 1065 1067 
t [ \< 111 S 1135 1216 12V4 

11 \rn\ at ion isn ai so rk,i m ration i 1231 hhh 

H \l ll\m 1134 1212 1311 14V6 
I 1 A( U)kS 1088 1151 1212 1224 1226 1227 1228 122V 
1234 1235 1325 1327 1336 1337 1338 

1342 1343 1344 1347 1348 1352 1353 

1355 1356 1357 1358 I3FV 1360 1361 

1362 H70 1373 1384 1385 1386 1387 

140V 1422 1433 1443 1444 1446 1451 

1452 1456 1458 145V 1462 1464 1472 1476 

M \lilMS 1182 IIV1 1204 1211V 1248 
!-1 M IA IM, \A A I'l R 127 5 1287 1 505 HU 
PI t | P’1 OR \ 1174 I4VA 
M( II ARC.I 1071 1076 1123 1222 1285 
it' 1 AM A ll«)\ 1428 

Ml n\| PS 1074 1128 1168 1187 1236 1243 1257 1278 


1442 1445 


* u ki utos \M) wo \ir> 
N( HI K A NON 1278 

1102 

1 Ml 

1482 


H y 't ( 1 IM i 1072 

10K4 

1101 

1215 

1216 

J2J9 

1239 1255 

1273 

1329 

1331 

1336 

1 *47 

1351 

1356 

135K 

1367 

1368 

1369 

1 <86 

1406 

1408 

1413 

1414 

1415 

1422 

1428 

1476 


i j i>i mo\ km)2 

100H 

1017 

1023 

1070 

1072 

1074 

1077 

1083 

1085 

1103 

1104 

1120 

1124 

1127 

112K 

1144 

1162 

116 < 

1175 

1176 

1 IKK 

1191 

1194 

12(12 

1204 

1224 

123 < 

1236 

1237 

1239 

1242 

1243 

1258 

1259 

1267 

1279 

1283 

1285 

1286 

1288 

1294 

1301 

1302 

1307 

1319 

1320 

1*24 

1330 

1332 

1339 

1341 

1348 

1368 

1373 

1389 

139) 

1197 

1400 

1403 

1405 

1407 

1408 

1419 

1422 

1423 

1433 

1437 

1439 

1443 

1448 

1450 

1451 

1454 

1456 

1470 

1471 

1472 

1482 

1486 

1487 

1489 

1492 

1493 


PI f>1 m(»N if HJ'MK Al . 1288 1544 
Kl Dl NOAM'S 1027 
Plus 10% 10V7 HI5 147V 1480 1481 
RHTRPM'P MATT RIA1 S 11V? 

MHMMINT 1080 1181 I2V1 1331 1.57V 
HI USERS 1475 

REFLECTION 1022 1045 I0V3 1110 1112 1116 1156 
115V 1172 14*5 1485 


REillM-RAHON (SM ALSO RFAt'm AllOS, 1017 
1IV4 120V 121V 1230 1156 1240 1242 
12V3 1473 1475 1481 

KUIRISSION ASAISSIS 1036 1041 1082 I9V4 
RI <>l LAt (ON 1007 1015 1034 10*6 108V UJ5 126? 

1342 1 556 

RK.I 1 AIORS 12V1 
RllN|OR<TMl SI 1044 12*1 12% 

RI Ml Dl A! Al llOS 1084 1131 1151 1258 1261 1280 
Kl Ml Dl AIIOS 1074 1077 1428 
RI MOT! 1027 1176 1177 
RIMOH A ONIVOl 1282 12% 

R I-MOT I SI NSISO 1027 HOI 1125 1172 
R1SOA AllOS 1025 1178 1216 115V 1258 1262 1M3 
1264 1265 1266 1268 126V 1270 1271 

1272 1281 1282 I.K)2 

Kl SI 1014 

RI PAIRS UHM 1271 1281 1283 

Pin A( I Ml SI 1065 1071 10% 1214 1222 125V 1244 
1260 1262 1264 1265 1266 1268 126V 

1270 1272 1280 1281 12V» 1501 13% 1457 

PI PI l( MIOS 11V7 148’ 

PI PROPI ( IIOS IIV0 11V2 1201 
Kl PROPI ( IIOS >UIOI i X >M Al 14% 

RI PROPI CIISI OR(,ASS 

Kl SI API II 1007 100V 1012 1014 1030 10*1 HUM 10% 
1110 1115 116V j.’IV 1574 1482 
PI SI API II WORM PS 122V 
KIM RAI I4KX 

PISIPAOIPS 1008 1060 l(M>\ 1064 1065 107V 108V 
HIM 1105 1142 list I2.V8 
PI SIPI SIIAI API AS 11 '7 H5h 
Kl MPI IS 1 148 1221 1324 1 512 1555 J1V2 1418 1455 
144V 1488 
PI MS Al IPS 14Ac, 

PI SINS ■ Ol SI R M , ||V2 HM< 1257 1242 1244 1267 
1280 

PI SINS lOSIXl HANOI 1237 1430 
PI MSSiSS Sllll III II (.1 SI p Al , 

Kl SIS I ANt I 107.1 1161 1244 1280 
PI SIS 1 A SI | (PIISSIOI I R .11 All 1547 
PI SOI I IIOS 1055 1047 1056 1125 11 Kl. 1205 1418 
PI SOI PI I S 1015 1014 1017 102V 1071 1085 I0V5 
I0V7 I0VK 1260 1281 147V 
PISPIKA1IOS 1 582 1 18.5 1418 1455 I486 
Kl SKIP ATOKA I’ll ,MI SIS 1167 
PI SPIROMI IK A 1381 1453 
PI S I OKA I ION 1258 121,2 1271 1457 
PI IISHOS 1042 110V 1161 1185 1214 1215 1245 1244 
1285 12V0 1.584 15% 1412 1452 I4V1 
PI II SI los II PIOUS 1122 114V 1228 1 261 1506 1 526 
1328 13.56 1562 1 584 1.586 1404 1406 
1415 1452 1435 1441 1444 
Kl Til II AllOS 1384 

Kirvnsmmi 1001 

PI I SI (SI I Al SORHI AMAIIOS KM Y< 1 IM.| 1084 
1160 120V 1241 
RI A I KS Al 1044 

KIAfRM OSMOSIS 1215 J25H 1240 1242 1245 1455 
147.5 

Kl SII ASS 1001 1006 1010 1051 1047 105V 1065 1004 
1085 I0VJ |0V$ 10% 10V8 1100 1146 
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1195. 1216, 1217, 1225, 1226 1227 1236 
1251 1272 12%, 1324 133* 1344 1474 14*2 
RIIBOMXIY. im 
RHINE RIVER, 1169 
RHODE ISLAND. 1493 
RHODIUM. 11*7 
RIBONUlXKK ACID, 14*6 
RIlXiES. 141* 

RIGIDITY. 1009. 1214 1353. 1396 
RILL, 1037 
RINGS. 121*, 125* 

RINSING, I2J7. 1244 
RIO DE JANEIRO, 1150 
RIO GRANDE, 1035 
RISK ANALYSIS. 1055, 1159. J4*2 
ROADS AND STREETS. 1022, 1137, 1139, 1269, 12*2 12*6 
12*9 

R(K K, 104* 1053 1054 1407 
ROCKMLE. 1063 
RODS, 1422 
ROI UNO. 1295 
KOMI*, 1023 
K<X)ES, 12*5 
R(X)TS, 1094. 1436 
ROI ARY 1414 1474 
ROTATING, 1153 1217, 136*. 1395 1414 
ROTATING RIOI (XilCAl CONTACTOR SYSTEMS. 1.343 
1367 136* 1409, 1453 
ROTENONE, 1202 
R OTHERS, 1157 
ROTOR, 125K. 1394 
ROUGHNESS. 1246, 1359 
RUBBER, 1330 
RUBBLE, 1052 
RUHR. 1295 

RUNOEE. 1002, 1035. 1037, 1042, 1059 1066, 1094. 1095 
1139, 1144,1274.1275,12*4 12*5. 12*6 
1302, 1399.1406 

RUNOM (URBAN), 1066 1137 113* 1142 
RURAI ARIAS 1017.1029 1407.1426 
RUSSIA 1132. 1136 1430 1469 


S ERIA/JNES. 1154, 1195 

SAAR. II** 

SAC, 1500 

S AHTYf . 1076, 1155 115*. 1176 1216 1299 1301 1333 

SAHARA. 1136 

SALINE WATER (SEE Al SO BRAC KISH WA1ER SLA 
WATER). 1062 1076. 110* 1273 

SALINE W A HiR INTRUSION. 1123 

SAUNITY, 1056, 1091. 1092, 110*. till 1122 till 116* 
1429 

SAl MON ISLE Ai SO HSU (SALMONll)B. 1161 1162 
147* 14*4 14*9 1490 

SALTS, 112*. 1139, 1141. 1145, 1154 11*4 1219, 1220 1390 
1442,146*. 14*3 

SALZBURG. 1373 

SAMPLES. UM0 1046 1102 110* 1116 1125, 1127, 1129 
1131.1133.1134. 1136,1139. 1140 1142 
1144. 1147. 1151. 1157, 116* 1169 1170 
1174. 1179 11*1. 11*2. 11*3.11*4 11*5 
11*6,11*7. 118* 11*9 1192.1196. 1197 


119*, 1199 1200 1201. 1202. 1204 1205. 

1207,120* 1209 1390, 1422 1427 1435 
1440, 1490. 1492 

SAMPLING, 1101.1124. 1125,1130,1137,113*. 1140, 1149 
1169 1170, 11*1, 13*7, 1497 
SAMPLING APPARATUS 1133. 1169. 1181. 12*9 
SAMPLING STATIONS. 1149 

SAND. 1043 1067, 106*. 1222 122*. 1133, 12*3 12*5, 1359 
1406 1437 
SAND BEDS 1169 
SANDHILL, 1116 

SANITATION, 1030, 1130 12*3 1417 
SANITIZATION, 1240 
S A PROPH YTIC ALLY. 1371 
SARDINIA, 1192 
SARNIA, 1131 

SAHULITES. 1057 1125, 1172, 1291 
SATURATION, 106* 107* 1210 1475 
SAUDI ARABIA 1071 1123 
SC A LI 100* 1072 1153 1211. 1226, 1337. 1.360 
S( AIT DEPOSITS. 123* 

SUALI EORMATION. 1261 
SI ALE REDUCING AGENTS 123* 

SCANDINAVIA, 131* 1343 
S( ANDIUM 1322 
SCANNING 1365 
snicxn S 04* 

SCIENTISTS, 1430 

SCIN IlEl.ATION COI STING 1207 

SCORING SYSTEMS 1165 1317 

scon AND, nil 1192 12*9 
SC KAFIRS 1373 
SCRAPING 1270 

SCREENS AND S( REINING 1204 1415 

SC UM BOARD 1290 

SI A BED 1108 

SE A LI VE1 S 1044. 1061 

SEA SAl I 11,36 

SEA WATER iSIE AISO MARINI ) HK1* 1045 1046 
1062. 109* 1109 1111 1127 1129 1141 
1143.1145 116*. 1201 120* 1215 127H 
142* 1476. 1479 14*1 

SI A SIR AS 045 

SEASONS, 1035 1041.10*1.10*2 1090.1093,1094 1101 
1102 1104 1106 1107 110*. 1114 1117 
1125, 112*1129 1133 114*. 1192 1193 
1240, 12*5. 1294 1367 1401.1402 141* 14*5 
SECT HI DISK 1172 

SICONOARY SED1M1 STATION LANK 136* 137* 1396 
SECONDARY TREATMENT 1322 1391 
SECONDARY ERKAEMEN T PLAN t. 1322 
sm R1TV 1005 115* 1176 117* 1249 1254 1260 1299 
SEDIMENT 1043 1059 1063 1071 1101 1117 1119 1120 
112 *. 1129 11.30 1135 1140. 1142 1152 
1163 1169 ll*« 1197 1205. 1209 1275, 

1310. 1396, 14*7 1491 1493 
SEDIMENT/W ATKR SY STEM. 1135 
SEDIMENTATION. 1064. 10*9. 1096, 1097, 1117, 1150. 1219 
1310. 1320 1332 1337. 1346, 1366. 1367. 

136* 1374 13*5 13*6. 1392 1397 139*. 

14O0 1404 1405, 1416, 1454 1455 145* 1479 
SEEDING. 1422 
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SEGMENTS. 1135.1252 

SEINE RIVER. 1339 

SELENITE. 14*3 

SEXEN1UM, 1109 

SELF PURIFICATION. 149 2 

M-MICHEMICAL, 1456 

S LMKT>N DUCTOR S. 1191.1195. 1243 

SENSING. 1194 

SENSITIVITY. 1035. 1036. 1070. 1099. 1102. 1132 1151. 

1155. 1157. 1159. 1165. 1102 1194. 1201. 

1207. 1236 1240. 1274. 12*7 1336. 1394 
1430. 1439. 1402. 1406. 1407 

SENSITIVITY ANALYSIS. 1007 

SENSORS. 1174. 1175.1191, 1194. 1314, 1316 1355 1397 

SEPARATION (SEE ALSO INDIVIDUAL PROCESSES). 

1025. 1100. 1112. 1174 1105, 1190, 1199. 

1200, 1205, 1206,1207. 1219. 1235 1202 
1203. 1312.1365. 1400, 1405, 1465 1469 

SEPARATORS (SEE ALSO TANKS (SEDIMENTATION >i. 

1453 1474 
SFPHADEX. 1205 
SEPTIC TANK SYSTEMS. 1327 
SEROLOGY. 1195. 1204 
SERUM. 1497 

SERVICES. 1006 1009 1019. 1022. 1024. 1027 1003. 1004. 

1176. 1177.1251 1254 1259 1266 126* 

12*3 1339 1441 
SETTING-UP. 1251 
srm.LABU.ITY. 1416 
SITTI I.AHl.E SOLIDS. 11.34 
srm.EMHNT 1063 1260 1390 
SEVERN TRENT WATER AUTHORITY 1179 1264 
sLW AGE. 1021 1102 112* 1131 1165 1101. 1193 1215 
1277 127* 1279 1305 1321 1329 1351 

1356 1366 1370 1370 1390 1400 1401 

1404 1407 1415 1432 1443 1444 1455 1462 

SEW AGE [ LOW S 1275 
' I W AGE SLEDGE. 11*5 1209. 1424, 1427 
SEWAGE TREATMENT. 1005 10*4 131* 1336 1371 1410 
1414 

SEW AGE WORKS EFFLUENTS. 127*. 140*. 1461, 1470 
s! AVER RENOV ATION 12*1 1202 
SEWERAGE 1006 1009, 14111 1025 1245 1262. 1274 1275 
1276 1279, 12*1 1202 1203 1207 I2KK 
1209. 1290. 1302. 1300, 1313. 1405 
SEWERAGE/COMBINED). 1131. 1273. J378 
sewers 100* 1135 1243 1274 1275. 127*. 1279 12*0 
12*2 1203. 1299 1307 1379 1397 
SEX. 1491 1497. 1499 1500 
SHAFTS. 1252 1253. 1255 1257. 1271 127* 1414 
SHALL. 1470 

SHAU.OW WATER. 1043 1121 

SHALLOWNESS. 1056. 1090, 1106 1116 1146 1400 14*1 

SHASTA 1161 

SHEAR. 1056. 1361. 1395 

SHEATH. 1490 

SHEETING. 1037. 1271 

SHELF. 14*1 

SHELL (ANIMAL), 1166 

SHEIJF1SH 1140 

SHELTERING 1100 

SHIELDING 1256 


SHU'S AND BOATS. 1142. 1200 

SHORE i SEE ALSO COAST). 1013.1100 1122.1127.1129, 
1131 

SHOWERS 10*0 
SICILY. 1000 

SIDESTREAM 1.307 1320.1.3*9 

SIERRA NEVADA. CAUF. 1036 

SIEVES AND SIEVING. 1.3*6 

SIGNALS 1175 1176 1.319 1433 

SIIJCA GEl 1106 1109 l|«*. 1209.1230. 1244 

SILICATES. 11X3 

SILT. 1096 1090 1154 12.3* 1257 

SILVER, 1209 13*0, 1454 14*3 

SILVER CHLORIDE, 130* 

SILVER HALIDE, 1194 
SI MAXINE. 1154. 1203 
SIMPLEX. 1316 
SIMULATOR 1434 
SINKING 1122 1143 
SINKS. 1122 

SIR ALEXANDER GIBB .V PINKS. 1061 

SI/E <OE PARTICLES I, 1117, 1237 1279 E342. 1354, 1440 

SJOI JDNDA. 1.340 

SKELETON. 1430 

SKIDS. 124* 

SKIMMING. 1222 
SLEEVES. 1200 

SLIMES (SIT- ALSO MUD SI DIXIE. SLURRIES). 1473 
SLOPES. 1037 
SI OUGH 1240 

SLUDGE (SEE Al SO INDIVIDDAi SOURCES). 1150. 

1151 1216 12.36 1277 1320 1.32* 1329 
13.31 1345 1 367 1 36* 137.3 1379 1.3*1, 
13*3 13*5 1397 1.39* 1399, 1400 1404 
1414. 1415 1422 1423 1424 1425 1427 
142*. 1451. 1454 1456. 145* 

SI I'DGE( DIGESTED). 1422 

SI DIXIE AGE 1325. 1373. 1377. 1.3*0 1394 1444 

Ni l DGI AMENDED .SOILS. 1427 

SH TK.il'. BLANKETS. 1369. 1.399. 1452 

SI.UIKiE CAKE'. 1305. 1424 

SI UIKi; CONDITIONING. 1411 

SLUDGE 111;WATERING. 1425 

SLUDGE DIGESTION 1319 

SI l ’IKIE OISPOSAI 142* 

SI UDGI: DRYING. 1333 

SI I DGI: EC)RMA IION, 13.35 1.3*6. 13*9 1394, 1415 

SI I IKiE REMOVAL. 1404 

SLUDGE Si ITU.ABII.rrY 1397 1416 

SLUDGE SETTLING. 1397 

SI U l Kit; TREATMENT . 1175 1304. 1318 1379 

SI.UIKiE YIELD, 1452 

SLUGS 14.34 

SM Al I SEWAGE WORKS 1005 11.31 1174 1193 1274 
127*. 1299 1301 1305. 1.309 1.310, 1320. 
1.12! 1327 1332 133.3 1.339 1340 1353, 
1.371 1372 1.373 1374 1.376 1307 1.399. 
1410 1422. 1424 1 415 
SMELTING INDUSTRY 1132 
SOAKAWAYS 12*6 
SO/TAE ( LASS 1030 
S/ K KlI I K i V, 10*0 1277 
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sodium nm ii49 im 1201 im 14^3 1477 
soon im ao 7 a n \u* 

SODUMBKOMIDf 1212 

SOtill <M ( ARBONA f E 1454 

SODIUM ( HGDKIDF 1124 1157 1IK2 146* 

SODIUM DODK Yl SI i PH AH 1492 

soon m r.t ui amah 1432 

SOUK M HYDROXJDl 1231 1259 1466 147* 

SODIl M MYPOOII ORITF 1421 
soon m ph os pm a n s mo 
soon m sn u ah s 1259 

SOFTI NIN< 1 Of WANK 1110 1149 12.46 1238 1239 
SOniMM* PI AMS 1236 
SOHNISS 1483 

SOU 1017 1030 1049 1042 1071 1073 1074 107* till 
1113 1126 1139 1153 1154 1204 1260 
12!U 128* 1299 1427 1437 1438 14J9 
son MYP1SOU 1116 1154 1188 1293 1427 
son Aoomvrs 1428 
SOI17VV A 11 H SUM MS 1035 1081 1082 
SOIARIMKGY 1215 
SOI AR RADIANON 1147 1211 
SOI ID SIAM 1190 1198 1223 1443 
SOMOS 1122 1114 11*4 1221 1279 1289 1100 1319 
1120 1122 H68 1174 109 1391 1192 

1405 1412 1414 141* 1416 1424 1441 1441 

SOI IDS Kl MOVAI 1290 I 148 
SOI IDS 1 \()\ ID MIX II Kl S 1202 1 1*9 

soi ri ko k a him 

SOI I mi IIS 1071 11 14 1174 1 198 1 VIA 1164 1170 

1384 1403 1407 1411 1435 1442 1471 

1484 1492 

SOI MIS 1088 1212 

SOI 11 IONS 1119 11 19 1174 1182 1183 1184 1201 1208 
1209 1223 1231 1185 1421 1448 1460 
1461 1465 1466 1468 147* 1477 
SOI VI Nil XlKArtlON 1192 
SOI VI MS 1074 1151 1157 1430 
SOKHI M MMl Kl M 1190 1448 1460 1466 1467 
SORhMOl 1497 

SORPTION (SM Al SO AHSOklMION \DSORNIONi 


1116 1 

190 

1198 

mo 

1448 

146* 

147* 

M)l K( 1 S (Ol S\ Ml Hi 

1028 

1241 




SOI m ( HINA SI V 

1480 





SPAt 1 ( H M l 1171 
SPAIN 1091 1092 
SPAIDIM, 1085 
SPARI PARTS 12*8 







SPANAl 1025 101* 

1087 





Sin ( IAIION 1138 

spt (if s .moi tX/U 

ai i 

1092 

1093 

1095 

1101 

1102 

1106 1107 

1127 

115* 

1156 

1157 

1161 

1162 1 

161 

1164 

1165 

1167 

1186 

1189 

1190 1364 

1422 

1479 

1480 

1499 



SHHH\ 1040 1186 11K7 1206 
SPlCTUOMt IRY {MASSi 1136 1186 1187 IIK8 1192 
1196 1200 1202 1309 

SIKTROSI OPK INS 1 Kl Ml MS 1136 1186 1187 1192 
1194 

SPKTKOStOPY 1166 1194 1467 1490 
SPICTROSC OPS (ATOMIC Ml SORPTION) 1185 1189 
1488 


SPFCTKOSC OPS (ATOMIC ABSOOTlONHFLAMELLSSi 

1166 1190 1192 

SPFCTKOSC OPY t ATOMIC EMISSION) 1166 
SPt (TROSCOPY * INFRARED) 1206 
SPILLS < SLF ALSO INDIVID! AL SUBSTANCES SPILT/ 
1005 1074 1290 1318 1493 
SPIRALS 1290 
Spill! INC, 1147 1323 1386 
SPOIS 1011 
SPRAYING 1062, 1145 
SPREADING 1046 1205 1481 
SPRINGS 1123 1187 
SPRINhUR SYSTTM 1153 
Ski 1 ANNA 1076 

SIABILI/A1 ION (SFi ALSO FIX A HON 

SOI IDIHC A7ION 1183 1438 
SI ABU 1261 1276 1358 1364 1367 1455 1473 
SI AC,I S 1006 1015 1022 1036 1133 1154 1163 1227 
1231 1239 1251 1262 1265 1290 1291 

1295 1309 1332 1333 1340 1347 1372 

1371 1377 1383 1388 1392 1393 1406 

1422 1431 1447 1457 1465 

MAGNAM 1152 1178 1201 1294 1382 
SIMMISSS1HI 1218 1247 1271 1442 
SIAlYBklDGl 1060 

MANDARD D1 VIAHON 1162 1168 1183 1196 1481 
SI VNDAkDS 1002 1001 1006 1007 1009 1018 I0MI 

1041 1051 mi 11*7 1172 1179 1182 

1197 1214 1220 1224 1232 1253 1257 

1264 1266 1267 1272 1302 HOI 1312 

1118 1331 DM) 1391 1416 1417 145* 1464 

SI WDAKDS i BRII ISM i 1005 

S IANDARDS (INI l RN U IONAI 1007 1181 
S 1 \M > \RDS < W M F R (J»l AUTS) 1130 1419 
SI ANDING VS A 1 f kS-SFI M SO INDI Ml )l \I ISPI S 
1092 

SI \Hhl(K (K( l S 1147 

SlXkUUSU \l SO ( \RBOHY PKAIISi 1441 1452 

SI AH II KS 1356 

SIAN 1092 1369 

SIAN Ol Nil AKI 1214 1225 

SI M ION AR Y 1312 

SIUISFU \l WAIYSIS 1040 1094 1101 1116 1115 
1137 1142 I16H 1284 1298 1481 
SI \ 11SIII S 1025 1060 1102 1136 1256 1266 1271 HO! 
SN \DY SI Ml 1016 1038 1039 1084 1124 1135 1153 
1279 1370 1189 L194 1399 
SN \M 1241 1442 
SN AM S 1 R1PPINC* 

SUM 1295 

Ml 1 PNI SS 1064 

Ml RU 1/A1ION 1447 

STlRkl RS 1312 H52 

STIRRING 1088 1209 1312 1386 1434 

SKXHXSm PRCX1SSFS 1274 1314 

SHK RHOl M 1349 

STOICHIOMLTIRY 1347 1393 1440 

SrONIS 1222 

STORAGfc 1005 1011 1035 1056 1072 1101 1170 1178 
1191 1198 1202 1258 1263 1273 1285 
1297 1298 1369 1378 1393 1405 1423. 1434 
SrORAGF Rl 5FRVOIRS 1232 1250 
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STORAGE TREATMENT. 1291 

STORM OVERFLOWS, 1130 1273.1287,1288, 1289 1290 
1291.1392 

STORM SEWAGE, 1W6. 1988.1137.1138, 1139.1245 1287 
1288.1378.1399. 1405.1406 
STORM SEWAGE TREATMENT. 1287 
STORM SEWERAGE SYSTEMS. 1245 
STORM SEWERS. 1405 
STORMS 1042, 1.131.1396 1397.1399. 1411 
STORMWATER INFILTRATION. 1286 1288 
STORMW ATER MANAGEMENT. 1285 
STRAIN (BIOLOGICAL). 1161. 1321 
S [RAINERS AND STRAINING. 1412 
STRATA. 1490 

STRATIFICATION. 1062 1089. 1108 1117 

sTRACS. I486 
STRAW. 1454 

STREAM R OW. 1036. 1059. 1062. 1105. 1144 1249 

STREAMLINING, 1312 

S IRE AMS < EXCLUDIN'! i NATURAI CHANNELS i. 1088 
STRE AMS (IN NATURAL CHANNELSi. 1020 1057 1061 
1063 1067. 1079 1088 1089 1092 1094 
1101. 1104. 1111. 1116 1120 1121 1130 
1131 1132. 1141. 1146 1150. 1152 1165 
1169, 1174 1188 1190. 1192 1193 1197 
1202. 1203, 1205 1230. 1232 1273. 1283 
1294 1295 1298 1339 1391 1396 1471 
1485. 1487 

STREETER-PHELPS. 1121 
STRETCHES. 1212 
STRIP. 1073 

STRIPPING. 1201 1442, 1451 
STRIPPING EQUIPMENT. 1442 
.•GRIPPING VOLTAMMETRY. 1184 
MUON I'll M 1463.1477 

MRCrri RE ACTIVITY RELATIONSHIPS, 1494 1496 
STRICTURES. 1017 1045. 1048 1049. 1051. 1052 1053 
1054. 1056 1059. 1065. 1066 1088 1146 
1156 1158 1206.1251.1252.1260 1264 
1274 1277 1281 1286 1288 1290, 1295 
1300. 1324 14341 1467. 1477 1490 1494 1496 
M EMERGENCE., 1064. 1)01, 1182 1217 1344 1344. 1348 
1350. 1353 1363 1366 1431 
sChMER.SIBl.ES. 1182 
si HNIDHNCE 1044 
SUBSTITUTION. 1459 1461. 1496 
si US TR AI LS. 1321 1325 1326 1354 1356 1361 1364 
1370. 1387 1394 1447 1464. 

SUBSURFACE. 1108 1152 
Sl UTIIME /ONI .. 1057 
SUBURBS. 1302 
SI CTION. 1204 

SUGAR (SIT ALSO ( ARBOHYDK ATES,. 1168 1326 1444 
I4S2 

SULPHATES. 1132, 1141. 1161 1308. 1468. 1470 1471 

SULPHIDES. 1472,1476 

SULPHITES. 1209. 1456 

SUEPHONIC ACIDS. 1306 

SULPHUR 1132. 1209 1277. 1306 

SULPHUR COMPOl NDS 

SULPHUR DIOXIDE 1133 

SUPERVISION. 1024. 


SUPPLIES, 1010 1018. 1021,1023 1073,1079. 1083.1150 
1215 1227.1241.1243. 1248 1249 125*. 

1254 1294. 1295 1300 1335. I M2 1345. 

1354. 1408 

SURF, 1145 

SURFACE W ATER i.VA 

l.AKES.PONDS .RESERVOIRS STREAMS). 

1002 1012 1058. 1072.1107 1113.11)7. 

1132 1150 1154. 1193. 1198 1340.1419.1492 
Si Kl ACTANTS 1077 1198, 1460 1465 
SURGE. 1088 

SURROUNDING. 1010 1299 
SURVEHJ ANCE, 1180 

SURVEY 1071 1080 1093 1096. 1123 1127 1132 1163, 

1211 1247. 1255. 1281 128.3.1305 1480 1481 
SURVIVAL 1019 1098 1147 12.34, 1321, 1423, 1500 
SUSPENDED. 1139. 1151, 1169. 1327 1354. 1384 1451 

SI SPENDED LOAD. 1125. 1487 

SUSPENDED SOI JDS 1120 1134 1137 1138 1139 1172 
1289 1,326, 1336 1348 1349 1353 1368 
1391 1397 1398 1406 1410.1411 1415 
1419 1436 1443 1452 
Si SI’I'NSIQNS 1122 1398 1469 
SWALE RIVER. 1285 
SWANSEA. 1062 
SWEDEN. 1301 

SWELLS AND SWELLING, 1.342 
SWIMMING 1489 
SWITCH 1400 
SYMMETRY 1056 1312 
SYMPTOMS. 1500 

SYNTHESIS. 1105. 1220 1222 1223 1277 1432 1459. 1476 
1477 I486 1499 

SYNTHETIC MURES / SIT ALSO INDIVIDUAL NAMES'!. 
1222 

S3 RINGING. 1170 

s> Ml MM II S 1121 1264 1291 


I Al l RIVI R HR,I 
I All 1040 
I All ENGS 1471 
TAIWAN. 1104 1105 
I AN DEM 1200 
TANKERS. 1493 

lAN'KS 1088 1153 1217 1229 1234 1273 1 287 1 311. 

1328, 1373 1378 1381. 1396 1398 1400. 1404 
TANKS AERATION, 1302 1311 1315 135.3 1.354 1372 
1379 1.386. 1392 14(81 

l ANKSiCOAGI I.ATTON, 1406 
1 ANKS •( ON 1 ACT,. 12.32 

I ANKS (DIGESTION). MSI 1329 1422 1456 1476 
TANKS (SEDIMENTATION,. 1302 1.308. 1311 1.327 1.3.31 
1.3*7 1369 1372. 1373 1377 1396 1397 
1398 1399 1404 1410 1416 

T ANKS (SEDIMENTATION) (-CONTINUED). 13-32 
TANKS iSEDIMENTATION) (INCLINED PLATE, 1196 
I ANKS (SEDIMENTATION, (UPWARD HOW i 1456 
TANKS (STORAGE,. 1139. 1283, 

TANKS (STORM). 1287 

7 ANNEKIE.S (SEE ALSO LEATHER INDUSTRY, 1473 
TAPS. 1458 

TASTE AND ODOUR CONTROL 1307 1308, 1309 1336 
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TASTES AND ODOURS, 1233, 123* 1300 L30L 1306 1308 
1309 1453 

TAXA 1001 
TAXATION, 1439 
TAXONOMY. 1154 1371 
TAY RIVER, 111! 

TC, 1004 

TEACHING. 1005 
TECHNICAL ECONOMIC\ 1401 
TECTl/M. 1490 

telemetry, 1020,1179 

TELEVISION, 1010, 1018 1033 
TEMPER A1E. 1102, U04 1401 
temperature, 1035,1034 1041 1059 1002 1045 , hwpe 

1094 1103, 1104, 1104, 1108 1119 1122 
1147,1148,1163 1170 1172, 1194 1234 
1240 1244 1339, 1341 1379 1387 1401 
14)1,1421 1423 1432 1442,1444 1447 
1448 1476 
TEKGITOL, 1168 

TERMINOLOGY, 1089 1408 1430 
TERRITORIES. 1132 
TERTIARY, 1285 

TERTIARY TREATMENT <SEE ALSO ADVANCED 

TREATMENT). 1073, 1239. 1339. 1348, 1408 
1413 

TETRABUTYL AMMONIUM, 1209 
TKTRAC'HEORODIHHN/O P DIOXIN. 1500 
nriKAI LUOROPHIYI 1 Nl„ 1174 
TTIRAHYMENA THERMOPHILA 1159 
Texas, 1280 
TEXTURE 1437 
THAU IUM, 1188 

THAMES WATER, 1019 1032 1249, 1257 
THAWING, 1423 

ITU NETHERLANDS, 1012 1124 1149 1169 1172 1197 
1253.1254 

THEHMAl (M L ALSO TEMPER A WHlX 1188. 1258 1470, 
1475 

THERMO* LINE, 1108 

THERMOMETRY IS IT- ALSO PYKOMLTKV L 1168 
THICKENING, 1369 1379 1397, 1400, 1425 
THICKENING EQUIPMENT 

THICKNESS, 1222. 1226, 1228. 1240. 1299 1345, 1354 1340 

THIN HI MS. 1240 

THIOMETON, 1498 

THORIUM. 1207. 1444 

THREAT, 1075. 1095. 1097, 1098 1127 1482 

THRESHOLD LEVELS, 1318 

THURINGIA. 1187 

TIDAL CURRENTS, 1045 

TIDAL WATERS, 1120 

TIDES, 1045, 1044, 1047 1053, 1054, 1042, 1090 1108 1115 
1120 1428 

TIGHTNESS. 1357, 1418 

TIME (SEE A1 SO PERIOD OET1MK), 1021. 1038 1039 
1057 1047, 1048, 1077, 1079 1094, 1113, 
1123.1134 1148, 1149,1151, 1140 1178 
1182 1184 1194 1200 1201, 1204.1207. 

1109 1212 1215 1218, 1240 1242 1254 
1271 1275,1279. 1282 1288, 1294,1310, 


1314,1319,132L 1330,1341.1358,136L 
1382, 1403,1404, 1423.1424. 1478. 1489 
TIME DEPENDENT. 1068,1105, 1129.1289 
1 IMF. SERIES ANALYSIS, 1079.1135, 1433 
TIN,1489 1490 

TIN (ORGANIC COMPOUNDS). 1127, 1489, 1490 
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WATER RESOURCES AND SUPPLIES 


nlfrrm sewage overflow*i uni mduvliiai discharges n<*rdcd to be 
i rmtidered ( .K. 


05 - 1307 * 

There b more to ia uitcexsful bioaoHch (mid application pro- 
gramme than meeting the regulatory requirement*. 

J WALSH <Sydney Water Biiaid, Burwo-odf and L 
KAWLINSON 

Set and Auwuluw ( onferrm e on Htoloyn at Nutrient Removal 
from Wauen tuer Proceedings BNR2 ( nnlrrcnte Alhury N S VS' 
The regulator) controls and codes of piact ice applicable to the 
disposal ot sewage kludges tri New South Wales are it viewed with 
referent r in the interim provisions of the NSW' ( ode of Practice 
for the Use and Disposal of Biovolids Products to I^jik! 'Hic provi 
sums ot this ( ode and their relevance to sludge deposit operations 
at all surges born the joint ot origin to the linal incorporation uiio 
the l.iml are discussed Spec oil consideration is given to the important 
ispeUs ot prodiic t quality transport requirements and public actep 
lamp of ihr practice of sludge dispersal to land and numerous 
problems whu h c in anse where thrre is insuffutrnt lUrnlton to 
detail are highlighted Australia 


95 - 1508 * 

( ft)went qualify criteria Tor *sewage treatment plants 

R MAK( / AN / N< w South Wales I nvirnniiirnt Protec turn 
Agency Rankslowru 1 SI’AkhLS and D 111(1 
Se i c>n</ ^totralian ( mi frttnu on ihoioxu nl Aw tn§ nt Renunai 
from VluWfMufr' Briket dings RNR2 ( onlerpiue Xlhurv NSW 
Die poln ies and pitm iplc s governing the di velopment ol Australian 
national water quality management sir*nc gies are rev tewed these are 
reflected in effluent quality utlcnu lor discharges of sewage to 
natural waters and assume either the use ol accepted modem lech 
nology |AMI) including tertiary treatment and biological mitneni 
removal, ot inter mediate tec Imology providing less stringent conch 
(ions where euhci the cost ol AMI methods would he excessive, ot 
inapplicable lor cerium reasons In addition the cnirrtn cldfcr au ord 
mg to whether dischatges are made to inland waters oi ocean water 
while sepatate conditions apply to neat shore and oltshore deepwa 
Irr discharges Tire iiinnnn m which these conditions were Wong 
imposed md then ajijilic ation m the c asr ol nr w plants and also to 
existing plants m need cd upgiadmg is outlined W hric evidence ol 
sewage derived i pollution existed the agency might determine the 
natutc and turn s, ale ot a pingi imme lot pollution abatement in 
addition to cerimg c|udits a.mdirds s\ uh which ttic effluent must 
comply Australia 


W 4509 

Implications to wulei suppliers and householders of the new 
WHO guidelines Tor drinking wilier qualitv 

Aquu 1W4 43. Nob \)S t?: 

In response to the to vised World Health Organization guidr lines lor 
dunking water quality II R1 Al produced a position paper dealing 
with die implications ot the changes tor w iter suppliers tususchold 
ns and manul.Klutets Puametns w hie h weir hkclv to cause difh 
cutties were lead hrom ite boron usenic nickel cr»pper ami 
antimony Odin parameters wid new rrcommcndrcl guideline val 
ues air disc us seel and include nitrate and mtritc pestu tdes disirdec 
tants and diHtrdeetmn byprcHfucts oreanu compounds and aromatic 
hsdrtvjrhon* Europe 


954510 

Reversing the tide. 

A KING 

World Water and bnvironmeruul Engineering, 1094, 17, No 10, 

21 and Mi 

Histone ally Italy and Greece had given a very low spending priority 
to water and waste water l nder the Gaih Law. Italy s complex water 
sector would he streamlined and made more efficient through a new 
system of integrated water resources management and user hasiru 
Investment m environmental pollution schemes should indirectly 
benefit coastal and marine water* Investment costs and equipment 
need* are considered Marine and coastal pollution was a threat to 
Greece Recent studies showed that most toxic industrial discharges 
generaird by industry in the Saronic gulf and Thermal* gulf areas 
were disposed id untreated into the Mediterranean sea A number ot 
municipalities on the Atuka coast had formed a private company n» 
manage and ac< ess hi 1 funds tor environmental projects in the area 
Most plant and equipment would need to be imported because no 
significant local environmental equipment industry existed m 
Greece Some kev hitters lor succeeding in the Italian and Greek 
markets are listed Europe 


0*1511* 

ITie development of activated sludge computer models for 
training and process optimization 

k 1 INDKLA tl a Trobe l mvmitv Bendigo \ti j i 
DOt Gl ASS k RAMAIORl and M ( lOMI I 

Stanul \u\lralum ( tmfrrfnt t <tn Itio/t>^i\ rd \utrunt Htou not 
from H r I hex codings BNK2 ( niilcfCmt Albius NSW 
I he avail.tbilits of ai tivafed sludve priK i v ss simulation models offer* 
mojk* for improving Ok grnf*Ml standard of sewage riealrnenl h\ 
means of Naming lor nfXTatmp and management personnel and vi \ 
process optimization Gonditinns s ir.it to the lehable application o* 
these mcxlcU air outlined namely an undrrst tndmg of the assump 
turns involved and the iitmtattons thrreby irKUrrnJtoi liu* validity of 
the model together with a grasp of the* structure and capabilities ot 
the models concerned Opporiunities lor improved access to model 
ling I u dttics in Australia are indicated and tiK’ nature of 2 muludiv 
uplmurs tnurses lor water industry professionals designed to 
improve the u level (»l understanding and l \mi It arils with modcllinv 
n( the activated sludge pnn rss is outlined Tlirse courses make us< 
of c ompuier sofiw are as a means ot enhancing the level ol expencm 
ol the trainees in N>rh fhr umceptuil and malhemutcal isjx h cts of 
tin modelling process One is hased m fVrugia Itiily and the othc r 
eta IioN* 1 nivcrsity Bendigo Australia 


95 - 1 ^ 12 * 

Education in the waste water treatment industry. 

1 M St \ t(H R (1 a Go be l mserstts Bendigo Vk t k ( 

UNDRt A R J SIMOl’K 1 A SODDHT and H M 
STRATTON 

trnd Au\trtriuin < onft *ent t on Htt*loyual \uinen! Rtmvmi 
itom Pnxcedings BNR2 ( onfcrcnce Albury N S VV 

To provide facilities lor education and fr lining of personnel engaged 
in ihr ^design ejection and operation of biologic at sewage treatment 
msiaUaimnc the Biotechnology Rrscwrch Ontre at Li Trobe l m 
versus Bendigo \k was n<vw oflertng 2 regular courses These 
were designed to instruct persons engaged m various aspects ot the 
sewage treatment operations m the scientific principles underlying 
he ah conventional and advanced treatment mettwxls me hiding those 
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fm hmJogteai mitntnt removal. am1 m methods tor the identifa atvor* 
M bacterta re*pomibk for the formation of bulking kludge 

\u$traiia 

VS-1513 

Ik * tioproent of charges and contributions to the costs of op¬ 
eration of sewage treatment plants in North Rhine-Westphalia. 

K PIENS 

Horrespondenz Ahwas*er t 1004, 41, No 11 2062 2064 and 206b 
2068 (un German. English summand 

Charge* for sewerage services in the province of North Rhine-West 
phaha had risen dramatically during the last i 4 scars, arousing a 
storm of protest from various groups w luwofmckmlthes ns ere being 
unfairly penalized for factors outside then control There had been 
numerous press reports and articles u musing tbr nst m charges in 
various parts o! the stale although Ihev s lined widels (mm one 
stowage undertaking to another An outline of the basic on whu h the 
charges were calculated and of the breakdown mu> various compo 
news is presented, showing that the hugest pioportion was nrprr 
vented hy interest and depreciation charges, thru actual proportion 
of the total ranging tmm 41 7 per cent in (TrNenktivhcn to 21 9 pci 
ient in Duisburg Other print ipal cities and districts indifferent parts 
n* (Germany had much lowct charges of this nature and there were 
also much lower average charges jn Baden Wurttcmhurg and m the 
countries bordering German) on the west and north (I rancr 1 us 
ernhurg aiuJ The Netherlands! The lactois contributing to these 
anomalies are discussed ITwre arc W) references (Lngh&h tr.msla 
non 100 pounds sterling valid lor I9 VSj Germany 

<45-1514 

(•olden share - a slice of (he action? 

V ( lARKfT! 

I aim Week 1064 16 December, 1H ju 

Mo e mergci and acquisition adivits was expetlrd among regional 
(Ircliuifv companies than among generators or watei service ,nm 
names when the government gave up us stage in both vectors Hie 
sulncrabilitv nl the dillerent water companies to takeover o as 
sessed T.K. 

95-1515 

l iving with ihe MM( . 

P GARKKH 

r nUh H t*t k 1994 16 December, 20 2 J 

Au ording to tfie managing dim tor of South VSesl W atr» their had 
(seen a massive investment progranmic Mine privatization The 
v ompany asked for a Monopolies and Merge*! ( oinmivsiwi 
referral ovet its K determination which the company fell would not 
enable it to adequately finance its iututc obligations Ihe rcfciva) 
process was vers detailed ami the u impairs established a special 
project group to handle the workload The” MMG s view on the 
determination and a judgment on infrastructure charges wa* cx 
pcs ted in Mart h 1995 l. K. 

95-1516 

Eastern promises hard tii keep. 

B anti dr Amironmrn/ Iruernutiomil 1994, 3, No 1 ». 16 1~ 

TTie legal framework was m place to enable equal environmental 
conditions throughout the unified termors of Germany to he 
achieved by the year 2000 However, a huge investment was notes 
vary to ensure compliance with drinking ware* standards Sewerage 
and wastewater treatment war estimated jo require 100 150 billion 
DM The timescales for implementation appeared ditfHuIl to 


achieve, so many communities ***t optrnjt private wsci*m soki 
not is Germany 

95-1517 

Standard* of mv let mtinw* to rbr. 

Water \m iW, No 5b 14 

OKWAT* tilth annual report cm levels of servut of the water 
companies showed that rttr over all improvement monied in prr* 
sinus sears had continued Companies were more customer-ooen 
tilted Responses u> complaints and billing queries were monk nnw 
quickly There wav a reduction in presume problems and dine had 
been no witter rextncliom Tlsere were plans to extend The nmtmg 7 
offuul levels of service 1 minatory I .K. 

95-151 H 

Potential impacts of climatic change and of vea-level Hat on 
the vi«4ds of aquifer, liver and reservoir nourcm 

J A OOliMWkc pic. Merino*nham 1 . D B OAKES N SI ADI* 
amIK J 1XAKK 

hmrruil of hstifunrm of Burn ahii hmtranmenloi MoruifcemefU 
1994,*. No 6. 591 M#> 

A simple w;urf<balance model w as used to generate runoff sequences 
and simulate the yrcld/storage behtivumt of reservoirs in south cum 
E ngland, north west England and North Waits utnlrt various d» 
malic changes and sea level rises Hie model cmplnvrd mgwvmd 
vubstus of daily rainfall and wav adjusted to scenarios of fhr vein 
2(M0 rainfall and evaporation Ihe niortrl results were inlrrpreied 
and lotnpared with surhiir resrrvon examples l onsul se*owalei 
rmruMon ecus rncklelled for (he Griimbv ( halk the Brighton (Tudk 
ami Ihe ( Mtn \ alley sandstone' aquifns Hie impoilJim e ol eslumme 
trrsh salt wain interlaces n* ihe abstr.Ktum regime of hrshw Met 
inliikts in ihe low rr irm hrs of rivns ss also considered IMv. 

95-1519 

PiModhk ill male-change irnpacl* on water supply of metropolE 
tan Bovton. 

P II KfRSHI N and N M II NN| NN1 \ 

Jourtutl of W< 7 /n He sou tv r\ HUmnmst find Mo no gem rni 1^/5 
121, No I hi JO 

rinr jtossthle impml of 1 Imuiik changes rrMihirig from a doubling 
of levels of atmosphein carfvon dioxide on the water supply of 
rnetrojvolmm Huston was assessed Serious drutavrx in reservoir 
system sale vieid wne predictrd hv scenarios rmfvodied in some 
grnrral r in uUiiom ntocklx lempriaturr muraves jiml a longer 
growing u avon resulted in severe mip,icts though these might t»r 
mitigated by me reaves m vegniation 1 anr>j'v evajvoWnuspnatum re 
visunte due to carbon dioxide emu hmem or in precipitation 
Suramllow decreases and ik‘wnsttnmi flow nuintfnance require 
merits would gn» nvr* to lower reservoir yield (Hhei w <■ narcos 
prediclcd .in uu tease in safe yield through large me mm** m prrx ipi 
tafjou I .S.A. 

95-152fi < 

Sensitivity of water mature** in the Delaware river hstein In 
climate variability and change. 

M A AVERS I) M WOLOTK.G J Mcf Alii L l HA> 
aruUf D TASK Ik 

(* V (tnvrmmeru Prvttw# Offu r Wu\hm$ton, /> ( . f #cologic**J 
Survey Water Supply Paper No 2422, IW4 42pp 
Ac a result of the so-called grerrdkmvc effect, prc;ja led increavcs m 
the tevek of catNm dioxuJc in the atmmphm' were widely rxjicc trd 
to irkiucc glof>»S warming which amid in turn give nvr to c hangec 
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in precipitation pattern* rates of evaptrtrmspirauon anti an increase 
in sea level Tins report describes (he reasoning behind these pee 
dieted changes and diuux*r» the problems ami uncertainties 
elated with the prediction and effects of climate change It also 
presents die results of sensitivity analyses showing how timuilr 
(himgr might effect water le sources and related hydrological <haj 
aucmtirx including aquifer storage tri the Delaware river bavin 
together with the possible me in sea level and extern of coasta' 
inundation along the southern shore of New Jersey where die coastal 
swamp* were vulnerable to intrusion from the sea IUS.A* 

95-H21 

Semurrml distribution of heavy rainfall events in Midwest 

I R ANOIJ (Midwestern ( limate ( rnirt ( humping 111; and 
I A HUM 

Journal of Watrr k?%nun n Wanning ami Matwyfmrni 1995 
121, No 1 III) 115 

lire behaviour of heavy rainstorms in the 1 5 Midwest and their 
hydrological impact are considered in relation to seasonal factors 
Summer was die dominant season for extreme rainfall in the notlhcrn 
states with the other xeu son stonm hiding more to total precipitation 
m the central and southern states In Kentucky southern Illinois and 
Indiana winter precipitation approached that of summer in magm 
hide the importance of this with resect to soil moisture is dis 
sussed flu combination of largr winner r onfall events and 
near tauiialril sod < ondittrms could produce high runoff A system 
ahe understanding of seasonal rand ill frequt nucs could contribute 
to hcttei water i ontiol design procedures l -S A 

95*1522* 

Flood nf April IW7 in Maine 

R A FOUNTAIN and I V Nf 1 SON 

I N (mu rnmftu krmtm% Offu r IVuvhmg/on /) ( (itologutl 
Survey Wata Suppl> Paper No 2424 1994 AOpp 
I his rrpoit presents a detailed hvdrologiiTl and mcteorologu at 
«u count of the seven Hooding wtm hcached widespread devastation 
in Maine USA in Apul I9H7 Two storm events assiknted with 
meltwater from the residual snowpat k resulted in retold peak Hows 
ill I l gauging stations some ot the |*aks being the highest ever 
known since the area was settled met 200 years earlier Rrcupit ition 
snow cover temper Uuri strramflow tnd reservoir stoi tge before 
and during the (Uwxl are documented tnd the storm c haras ten she s 
are outlined with reference to data from the stale wide lamlall 
recording network and the Natiomd Wctiihei Sei vn e in addition rht 
relation of the 1 l ^H7 flood to previously recorded flood events is 
discussed Reservoir systems m the hcadwateis ol some of the 
principal nvrrs retimed the severity ot the Mood peak*. m certain 
areas U.S A 

951525 

Stochastic estimation of plant-availahle soil water under flue* 
loafing water luhlc depths 

U OR iUlah Still l diversity l ogam ind l> I’ (>ROl NTVH 1) 
Journal of H\Mo gv IW4 161. No \n 41 M 
A predictive model was develop'd tor sod available plant water in 
the presence ot a shallow water table The model wits applicable to 
conditions tn the Owens valley ( aid where reliable predictions of 
plant water use were required to preserve native v alley floor phrea 
tophytes while pumping water U r expert from if*e valley Statistic <\i 
mfHitx for the model weir estimated from available data A scheme 
based on sod water ha lane r < oupied with implementation ot Kalman 
filtering was used to pros ide sod water storage estimates ami reduce 


overall uncertainty The proposed predictive model provided relrabk 
and resilient sod water estimates tn a wide range of conditions 
l .S.A 


95-1524 

Infiltration mechanisms related to agricultural waste tram- 
port through the ao4I mantle to karst aquifers of southern Indi¬ 
ana, l SA 

M / IQBA1 (Indiana University Bloomington) and N C 
KROTHI 

Journal of Hvdrolttf's 1995 164. No 1/4 171 192 
A field investigation was conducted in the clay soil mantle ot a 
limestone terrain in southern Indiana to determine modes of wnl 
water infiltration contributing to rapid transport of nitrate to the 
saturated /one Profiles of nitrate concentration against time showed 
lUtmsivtcnl increase at various depths in the umaturated tom during 
the study period Asymmetric profiles of nitrate toncentramor 
against depth suggested Lhc existence ol preferential How through 
macroporev in the clav soil mantle above the bedrock Fhc sigmfi 
camc ol latrraJ mixing in a kun4 aquifer when vertical recharge was 
rnmimal as in the dry summer of the stud) period was also exam 
med l\S.A 


9*?-1525 

Prediction of surface water turnover time In coastal waters us 
ing digital bathymetric Information 

J MRSSONil ppsalo l mvcrsih ) l HAKWSON ind P 
MllSJO 

/ m momu tru c 199$ *1, Nu I t It 449 

V nt w t v pc of geogrtphu tl inhumation sy sir m using digitj 
b iihy rnetru information w is d( vcloped as t pf inning tool tor co isi i 
w iters f hi rnccJj m turnover time of the surface w rtn which w i 
equiv dent to flu ventilation um>t,iM could lx estimated in mim 
c ast s from digital i hari inform ibon A digital lev limqut fr r ti ins 
ferrmg inform it) i >r< ft curt stand irtl charts mio tnorphometru pinrn 
it rs show mg vartou > chaMclenstiv s of ilu. coast * is use J Mort (h u 
90 jxr cent ot the v trillion in empiric il v dues ot surface waiu 
turnover time* could h statistically cxpluried bv the degree id 
t xposurc ol the coast il uta to the open sea or adj iu nt coastal arc s 
Their arc U rtftu-nces SwiMlen 


95 |52ft 

Nearshore waveheight during storms 
M J 1U( Kf R 

((HiKkit hnwncrraut I9<M 24. No 1/2 111 Mb 
Storm w ives generated locally over deep water aruJ travelling into 
shoaling water are considered theoretical!) It was assumed that (hi 
deep water wave spectrum was of the JONSVVAP form approxi 
mated bv the* Phillips spectrum with the same significant wave 
height Hus spectrum was carried ashore provided breaking 
operated tn produce a constant spatial vteepnevs The resulting tor 
mula for signify am wave hnghf was simple and agreed c Imety with 
the valuer computed from the finite depth equivalent of the /ON 
SWAP spectrum the TMA spectrum The formula was used to 
predict SO veur maximal wave heights and nearshore wave heights 
in a storm The predictions weie very close to observational data for 
the l k coast at Hokkmess l' K 12.K. 


AQUALINE ABSTRACTS Vol.l l No.4 

*5 IWRt pic Reproduction not permitted 



WATER RESOURCES AND SUPPLIES 


95-1527 

The impact of coQMmtkffi I i on a »e*-defenc* scheme at 

D J MARTIN (National Rivers Authority, Worthing) 

Journal of fn&ttimum of Water and Enstronmental Mana^rmenj 
1994 8*^6.567-575 

Ffoe rrxxtminjctton of 8 1 km of deteriorated sea wail along the 
Hampshire coast at Pennington by the Southern Region of the 
National Riven Authority is described The new wall protected an 
extensive area of Land, much of which was a site of special scientific 
interest, between Lymington and Kcvhaven Planning and construe 
non of the tea defences sur discussed with particular reference to 
preservation and environmental concerns The different phase* of 
the scheme arc detailed Benefits and costs are also considered The 
sv heme was completed in 1991 UK. 

95-1528 

Peak discharge for small agricultural watersheds. 

R H HOTCHKISS (Nrbraska Umvcisiiv Lincoln) -end B t 
McCALLLM 

lournal of Hvdnuilu tjiftmrrnnit 1996 121 , No 1 3f> 4H 
Peik discharge estimation methods suitable for small agricultural 
i itthmems in Nebraska were investigated lor use in the design oi 
highway culvem lirnc ot concentration methods were analysed 
because of the importance ot this parameter in many peak Hmc 
methods Seven equations foi time of concentration were compared 
with recorded values from 4 small catchments Sic peak flow rncth 
ods were then studied in relation to ret orded peaks to determine thr 
best estimation method A modified lorin of the Kirpich equation and 
the l F S Soil (Conservation Service average velocity equation esh 
mated the tune ot concentration adequately Peak discharges were 
best predicted using statewide regression equations die f leu her 
method and the rational method l’*S.A 

95-1529 

Streamflow generation on a small agricultural catchment dur¬ 
ing autumn recharge- I NomHirtnfltw periods 

H B PIONM (l S Ltepartrncnt of Agnculturr 1 mvrrxily Park 
Pa t and t) R DcW A l l t 
/ ntrruil of H\dro(og\ 1994 163, No 1/2 I 22 
The isotopic signature and %hemistts o< streamflow spring I low 
seepage soil watrr arid shallow groundwater in a small hilly agntui 
tural catchment in east central Pennsylvania were examined The 
i atchmcni was characterized hv moderately deep medium textured 
mineral soils with large watrr storage underlain by fractured rock 
with little storage near stream veep zones and some perched water 
tables Die chemical and isotopic response of the non Morrn stream 
flow during the autumn transition period and its relation to near 
stream and spring v»urces of stream!low were determines) Ibc 
mm storm chemical and How framework for determining the the mi 
cal response of storm How was established (see also following 
abstract) ILS.A 

95-1530 

Streamflow generation on a small agricultural catchment dur¬ 
ing autumn recharge* II. Storm flow periods. 

D R DcWALLr {Pennsylvania Stale l mvenity University 

Park) and H B PIONKE 

Journal of H\drobgy. 1994 163, No 1/2 23 42 

Two- and 3-component tracer models were used to determine 

storm flow components in a small hilly agricultural catchment in 

cam central Pennsylvania Three events during the autumn recharge 


pern*! of 1989 were studied The first and largest storm wan an 80 
mm rainfall event with a mum period of 5-10 years Duong thu 
event 42 per cent of total ftaw was derived from shallow subsurface 
storm flow, i l per cent fmm surface event water and 47 per cent 
from deep rubsurfaer groundwater flow The mam pathways for 
transferring event water lo streams in thr 2 principal event* went 
overland flow and channel precipitation Shallow and deep lutator 
fate pathways were easily distinguished There are 19 references 
(see also preceding ab*imt) USA. 

95-1531 

Sankry Brook catchment study 

R N MACH WAINF fNational Riven Authority). \ W J 
R FW ami J N M COOPER 

Journal of Imtuutuw of W dfrr and hm t nmmtnhtl Manapfmmt 
1994 8,Nob «76 6R4 

Ihr bydroktgual modelling ami analysis that had been < armed out 
as part of a major study into the development of Sankev Brook 
iatchmcni m the Meryev basin art described A hydraulic model find 
been construe led and successfully used to simulate the river system 
and to help m the development ami implementation of flood d»v 
chargr control policies Ibc flooding problems in tlK caU hmriu art 
outlined fhc impact ol urbanization and of tidal efleus art do 
cussed Data mile* lion model calibration and the huliaulic iham 
tensiles of the more complex systems in the lower reaches of thr 
brook are described ( ,k 

95-1532 

Integrated catchment modelling as a water rimource* manage¬ 
ment tool 

P Vr RIPPON U* round water fVvrlopmcnt Consultants lid 
C ambndgci irid A J WYNf SS 

Journal of Institution of Borer and t m ironmrnial Mantiperntni 
1994 R, No U 071 079 

ITir princ ipid features of an integrated < at< hment management model 
linking aquifer and river systems arr described the model was Nurd 
on an mirgr,ued finite difference method Application of die model 
to several catchments m southern England in particular the Dnrenl 
nvrr m Kent is described Model preparation and calibration is 
discussed with reference lo the Dttrrni river Never**! possible option* 
for restoring flows to the river were then assessed and various 
management strategy simulations were provided for die river 
t K 

95-1533 

Maximum and mean velocities and entropy in open-channel 
flow 

( l (HU {Pittsburgh University Pa) and < A A BIDIN 
SAID 

Journal of Hvdraulu f nf>inrrrm^ 199 121, No 1 2b ^6 

The usefulness of the maximal velocity as a parameter yielding 
information about open channel Bow was examined together with 
the entropy parnmeter the maximal velocity could determine thr 
mean velocity in a channel section In a wide range of dm harge am) 
water depth conditions open i hannrU allowed an apparent propen 
ally to eMAhlmh » Mate of equilibrium corresponding to a value of the 
entropy parameter A technique for determining the discharge from 
a velocity profile on a single vertical passing through the point of 
maximal velocity in a channel cross section was developed This 
provided an efficient way of estimating discharge m tirearn* am) 
rivers and continuously updating flow reiniance durmg an unsteady 
flow L’A-A 
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95-1534 

Httidi of discontinuity of flow in an ephemeral river. 

V DURAJSAMKNA THAN fArma University Madras;, ami M 

V SOMASPNPAKAM 

Journal o/ Indian Water Work « Aftoriahon. 1994 26, No T 151 
154 

A case tUuiy is prevented of surface flow analysis of the Palar rivet 
Hu tem Karnataka m thr upper (Avafarnkuppam) middle fArcot; 
and lower (( hrnglepct) reaches Data from between 1981 and I 991 
were analysed At A varamkuppam How dayv through periods oI 
rainfall were even and How valuer were moderate Although rainfall 
from the south west monsoon predominated, suMumahle flow oc 
diirrd only during die north cast momwon icaWMi At L henglcpct 
nearer to the (oust flows depended totally on the rainfall from the 
north cast monsoon How days were lew than at Av aramkuppam, 
although total volume was higher and was attributable to substantia! 
< omnbution from thr k* al catchment At Art oh flows were less than 
at Avaramkuppam and ( hcnglquu although flash Hows occurred 
which were attributable to loud run off India 


95-1535 

Fffwt of bed morphology on flow milting length at river con¬ 
fluence*. 

1 M (iAl I >l'*l (I 'mvcrmtr tie Mormral P () ) ami A <r KO\ 
Nature 1995 373, No (DIO I IK 1 T9 

Die effects ot txrcl clis* ottlam e on Mem mixing trngth were studied 
foi 1 tonlluences ot moderate si/r Because ot marked difference' 
m ionic content m upstream waters it was possible louse tonduais it\ 
as an mdiuifoi of mining ( nrnplck mixing was generally observed 
wtthm 25 channel widths of the tonlluomc though at higher flows 
their was giratet maul dmigenie honivompleir mixing compared 
with low Mows One high Mom event was noli ompleteiv mined attci 
40 channel widths < omluUivitv data mdnatrd that lor low Hows 
wuiei from (lie fthallown inbutars tended to flow ovei that from the 
olfver channel hot at high Mows the waters tended to be lateralU 
separated Verne al separation Imm the low Mow events gave rise to 
muskier able turbulence and rapid mixing but mixing Mom lateralis 
separated events mixed less rapidly I uiiurtii 


95-1536 

INc of taoloplc data to estimate water residence times of thr 
Finger lakes. New \ ork. 

R I MK'Mfl ft S t geological Survey Restun V a) and 1 i 

KRAI MI R 

Journal of Huiroioqy 1995, 164, No 1/4 i IK 
A relatively inexpensive method lor the estimation ot water rrsi 
dome times tor groups of lakes where t limahi and tritium deposition 
foe Ion were similar was developed for application to the I ingei 
takes n group ot 11 takes in central New \ ork state A tritium bat 
uner model was used to estimate residence times uh 2 exceptions 
UScncui lake and Nkaneaicics lake) results obtained Irom model 
simulations were m agreement with earlier estimates based on runoff 
ami chloride balances Possible reasons lor the exceptions related to 
the sensitivity ot the model to parameter changes were investigated 
IV discrepancy m the case of Seneca fake is explained m terms of 
groundwater input to the lake I r 25.A. 


95-1537 

Environmental impact, s eki *k id safety aspects of 

Tchri dam project 

SHRIKAM (MMM hngg College, Gorakhpur, Uttar Pradesh; 
Journal oj tndum Water Works Atnm union, 1994. 26, No U 141 
149 

The tchn dam project was the first storage scheme in the Gang.i 
valley and would exploit the availability of resources provided in 
the Hhagmtthi met hnv ironmental impacts of the scheme on mhahi 
unt* reservoir-induced sci&nuuty soil erosion, sedimentation ait 
considered Safety record* of earth and rock fill dams during earth 
quakes, defcavive design feature* of the Tehn dam and liability 
the reservoir nrn arc detailed Remedial measure* and totio-cto 
nomie aspects (compensation and rehabilitation; of displaced urtuu 
and rural populations arc discussed Effects of the project on flora 
fauna waterlogging and salinity are briefly considered India 


95-1538 

Peak outflow from breached embankment dam. 

1) ( PROPHI,K H (Kentucky University lexmgioni 
Journal of Water Rnoun es Planning and Management 1995 
121, No I 90 97 

Data k nmrrning 22 embankment dam failures from various publish 
ed and unpublished sources were used to evaluate and compaii 
several existing empirical equations for the prediction ot peak out 
Mow from a bn ached dam Multiple regression analysis was then 
used to develop a new empuual expression toi the rapid estimation 
of peak outflow trorn a hrcacltcd embankment dam The new exprvs 
smii used easdv obtained information and provided a methixf ol 
computing ptedk lion limits tmm vv hit h appropriate factors ol sateiv 
louI d be drtr mimed tor use m evaluating the flood hazard potent) i 
ot i darn failure whrir human fatalities were unlikclv Tie re ue 5p 
references I’.S.A 


95-1539 

Hie effects of deep-water siphoning on u small, shallow lake, u 
long-term case study 

D M LIVINGS! ONI {Zurich I ruvcrsits i and I 5CMAN7 
An fin fur Huhohudo^r 1994 132, No I 15 44 
A deep watering siphoning system was installed in the I ut/clvci 
Switzerland in April I9S2 to improve water quality Shod term 
el feds of deep water siphoning were monitored from I9M 1984 and 
long term effects wrre studied m a monitoring procrarnmt for 19'’"’ 
1992 The study was based <m measurements of throughflow tem 
jKrraluie oxygen concentrations nutrient concentrations primary 
pioductton chUwphvH-o Secchi depth ami phytoplankton cell 
densities Deep water siphoning resulted m higher surface water 
temperatures in spring and early summer and higher deep water 
temperatures during summer Sc hrmdl stability was dec teased in late 
summer and autumn P>e siphoning system had no effect on the 
oxvgen conditions in the lake or on total phosphorus in surface 
waters l nhanc rd primary productivity values were observed durmg 
the summer following installation ot the deep water siphoning s\* 
tem Apart Irom this temporals increase die svvtem h*id no cHcct on 
primary prtKluctivitv fAssihve signs indicating a possible long term 
improvement in the lake tropfnc st^ttus were a reduction in deep 
water total plnrsphorus and dissolved phosphorus and an increase in 
wafer transparency "There are 55 references Germany 
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95-1540 

IxampJes of eroondwater modelling in environmental i 
mrnt studies. 

K P ASHLEY (Ashley Associates. Cambridge» 
j wmal of Institution of Wairr ami hnuronmtntai Manaarment 
N4 k L No 6, 6)5-645 

Pk development ol gnnind water modelling techniques from ana 
Mgue and digital models to present commercial software packages 
^ uverviewod The application of groundwater modelling in cvalu 
ju;.g the impact ol developments am! structures on hydrogeological 
n s»tms »% also examined Several case studies are presented dew nfv 
mg the use ol generic groundwater models to development projects 
fbesc included the impact ol an excavation on groundwater levels 
m West Bromwich tMOl)FLOW package» orul the impact ol .1 
proposed mineral working on stream flows in North Sort shire 
flXlWPATH package) LA. 

95-1541 

t iviteady free flow lo an observation well from a semi-corv- 
flned leaky aquifer. 

O O ONYEJhKWf (National I’nivcrxitv of Science and 
I i*L hnologv Bulawayo) 

\iP am ev in / n$tnrrnnn Software IW4 IV, No 1 17 ^ 1 7N 
1 ht response of a svxiern involving the unsteady flow ol wain Irom 
st mi confined leakv aquifer into a borehole was investigated Hie 
non homogeneous governing equation and the boundary londinot s 
Acre converted to Siumi I imo die problems Tin closed form sol u 
i on obtained tn this way was important as illustrating die process ol 
^.rouiidwatei rev barge and depletion ind as providing a test pone 
hue lor numerical models Dial the solution proposed explained 
jhverved phenomena The analysts showed that du intlueiiu ol the 
no How boundary condition was dominant on tv .iIhivc a certain 
d)n slink! Zimbabwe 

95-1 M2 

Hydrogeology and hydrogfeochemistry of a small, hard-rock in¬ 
land - the heavily stressed aquifer of lersey 

\ S ROBIN'S (British Geological Survey Wallingford) and P 
l SMI OLI \ 

( >unull (4 H\rirolt >i'\ HJ94 16L No V4 240 2b 1 .) 
live groundwater resources of the island ol Jersey ihr largest ol the 
British ( hannel Islands group were studied live island wav harried 
principally ot Ibec ambmn rinks Ihc lra<lured basement aquifer 
pr »\ ided 10 per », eru of the total water needs <vi tlx island together 
with havcflow to surfuu catchment storage Quant native and quail 
Mhve aspects ol groundwater resources were assessed in a H year 
Sold study lhc aquilcr had an average tr msmissmts ot \ tn * per d 
and an diet.live saturated thickness of hi 40 in Deeper groundwater 
circulation occurred in selected fracture systems Hie aquifer was 
stressed by heavy exploitation and anthropogenic pollution purlieu 
i rriy from agriculture l K 

95*1543 

Safe y leid of aquifers 

J ( Mlli S (Wales I'mvr rsilv Cardiff? and P D ( MAMBI T 
loumai oj Vi airr Hi unin rs Hammnit anti Manafirmrw ! 995 

121, No I I ft 

Methods of determining the perennial vale yield ol groundwater 
ha vim are review©*! A new method of assessing ground waier re 
sources was then derived using a simple onr-dimensjonai Dow 
problem In ns initial form 11 was only suitable for situations in which 
a reasonably steady rale of extraction was envisaged though the 


method wav capable of being extended and adapted The method 
meludod approximatercprc&rnuimm of bosunduixcnoom hydraulic 
charoiicmtK s ami the estimated duration ol the wont drought A 
simple graph was used m the application ol the method the appli 
v ability ol die r^ihtxl was confirmed m a study ol the \k o«te Buntei 
Sandstones ol the Lnghsh Midlands LA. 


95-1544 

Borehole Bow meters, field application and flats analytdat. 

T J MOL7 tAubum liuvtJMtv Ala t, (> K HOMAN S V 
YOUNG ami W R ViAl DROP 
Journal of MwJm/ngi W4 16), No V4 VT *71 
The application ol electromagnetic flowmeters m boreholes m 
granular and consolidated media n considered with particular rrf 
eime to the Tennessee Valle) Authmitv (f \ A) llowmetet Hr 
data obtained m the field weir the ambient How log and the pump 
mg induced flow log fbesc were then used hualcuhilr oilier values 
leo welb were subtevted to pencxls ol drvrlispmenl using air lilting 
to axert,un die eHec t of formation diMuitxitur on Howmctet read 
mgs Plowmrtei data writ not highly srnvdivr in fommimn diMut 
hum 1 The use of How meters to drtm l How 1mm individual tuetures 
or tuaurc rones m Ion luted media is aHu convidcrwl TVre are 1 1 
leferrruev I „N.A 


95-1545 

lrunvient water tahlr rive with canal seepage and recharge 

S RAM ((i B Pant Lmvcuily of Agrn uhuir am! technology 
Panuuigai f ( S JAISV»A1 and II S ( HAl'IIAN 
liHimal of Huin*]mi\ Hbi4 16), No M4 197 20^ 

Hte problems ol wain table use m a Itmtr length phir.itic aqndrr 
due to irrigation t.tiuil vetquigf irrigation return flow and ramltill 
infiltration was investigated Av an alternative to lhe use ot l aplau 
tranvloimation to obtain a volution 10 m railirr approat hes a vimplct 
approach using an appropriate hanvtormalnm was adopted Hh* 
aquiler wav coiiMdered lo lx umonlined homogrnnmv and iso 
tropu ovctlvmg an imtximeablr boundary Hie How system was 
assumed 10 lx dcvwibni fiv the )mean/‘ed HousMnevq dillcientui 
equation I he proposed solution was Minplu than tlir existing volu 
bon and gave rcvulis to those ol the rxisiirig solution foi (he 
numenud example used India 


95-1546 

Injection of Irnliixtrial waste wain In Israel, idling criteria for 
deep injection wells and aiMHialrd pmhlrfnx. 

R NA Ff\r 1 Jerusalem Hebrew l mvmitv Rehovon I III MO 
antJfi Wl JNBLR(iKR 

Journal fif H\t1 *oloft \ 1904 16), No V4 299 12 l 
Regions and subsurface intervals in Israel suitable lor wastewater 
injection were »roi sligaird 1 xivbrig grnlogu at geopfiysual hydro 
logical and water quality data were used to determine tJK* revervon 
ind conbmng potrtitra) of Hw* rtn ks Hie quality of the existing data 
drawn from deep oil and gar test drilling was evaluated in rrlwtton 
to the cpctdic jmrpme ol the study I>c%urd qualities of subsurface 
rrccrvoirs for wastewater injecltcm were tkrlined A vreenmg pro 
1 edure fm potential rexervouc iv proposed EYix'edurcx hw awe wing 
data on rexk permeability, water pressure xabmly ami temperature 
Irom deep text welts m rclatton to waoew aier injection are suggested 
for 2 reservoirs m west central and northern Israel Ixmrl 
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95*1547 

Regional recharge to i karat aquifer estimated fn 
and lantnf*it cocngwaftioa of diffiBi* and localised r 
.South Auatraftta. 

F W UBANEY (Centre lor Groundwater Studies Glen Osmond 
S A ) and A L HVM'/frG 
Journal of Hvdrobjgv IWS 164, No 1/4 163 0*7 
A limestone karsta aquifer overlain by soil of variable permeability 
in a nib-humic! to verm arid region of South Australia was studied 
with respect to ihr retail vr importance of dtlfcrrnt recharge mecha 
mums The chemical and isotopic signature at regional groundwater 
from shallow boreholes in the area and water fiorn sinkholes 
swamps, dram* and soil in (he umaturaied /one was measured and 
a regional estimate for recharge developed tor different land ele 
menu Recharge was low for about half of tfir siudv area which had 
predominantly clay sods I or the remainder, recharge had increased 
significantly since agricultural development Irrigated areas had 
contributed markedly to groundwater salinity ovrr the preceding "10 
years Australia 

95*154# 

High-rate hiore media lion of chloruphenobionlaiviiruited 
groundwater at low tempera turn 

K f JAR V1NFN f Uimpcrr I mvmity ot technology) f 5 
MEL IN and J A PHHAhKA 

/ nvtnminrntat St u*n> t d lethnoio^\ 1994 2#, No 1 1 2TH7 
2192 

Aerobic tluidi/ed brd Treatment was used lor psythourophu hi ore 
mediation of chlorophenot contaminated groundwater from Kark 
oln, Finland Four laboratory scale continuous flow reactors were 
inoculated with non acclimated activated sludge and operated at 
14 I7C 'Hie Muidi/ed bed volume was 400 in! A tier start up the 
treatment temper.nine was decreased to 4C Af *v 7(' more than 99 9 
per ('em chloiophennl biodegradation was achieved at a thlorophc 
nol louding rme of 740 mg per lure d Hfluent with less than 0 001 
mg thlorophrnol per bur was achieved which was t lose lodrinking 
water quality High rme chlorophrnol mineral!ration was demon 
Moiled by close to stoichiometric inorganic chloride releases and 
nigantc eurhon removals Finland 

95-1549 

Groundwater protection rones. An inter-Provincial view 

i J tc l IU i( »E NHORSI |t)veri|ssel atdelmg Milieu) and M 
WHS/ 

H20 1994 27, No 7b , K4un Dutch f ngltsh summary 
p 761) 

I fie view s ot of the Dutch provinces on the cm tension ol groundwater 
protection /onesair stimman/nf lhe response considereddcsirabil 
ity practicability and costs On desiiabilitv imuh would depend on 
what progress was made oi required inwards the attainment ol 
standards (or water quality bv u prescribed date particularly in terms 
ot nitrate removal Here, a model study of the groundwater quality 
anticipated at a spec die lex ution should be used before an extension 
of ds protection /one was sought or decided upon On practicability 
and costs, these were regarded as likely to he feasible and acceptable 
depending ultimately on the extent ot additional pi meet ion required, 
and the amount of land it would need Fanners would need lo be 
compensated for any loss of cultivable land, but provided the finan¬ 
cial arrangements which had made the present protection system 
acceptable to them could be rstended proportionately the Govern 
merit's suggestion was welcomed {English translation 180 pounds 
sterling, valid for 1995) Netherlands 


95-1550 

Biort mediation of cErotnalfr-cooUmlnoird groundwater tty re¬ 
duction and precipitation in surface soda. 

M E L05I (California University Riverside), C AMRHEIN, 
and W T FRANKENBERGER 

Journal of Envmmmental Quality, 1994, 23, No 6, 114 M 150 
The ability of sml to remove chromate from contaminated water wav 
investigated by a glasshouse experiment in which samples of mixed 
thermic 1 ypic Tompsammerus soil were amended with 0, 12 and 50 
Mg dried cattle manure per ha, planted with alfalfa ( Medicare sanm) 
and irrigated under 4 different schemes for 20 weeks with water 
containing 1000 ug chromium*VI) per litre Analysis of weekly 
samples of drainage water showed that chromium removal rates 
ranged from 51 per cent in unamended soil to up to 98 per cent in 
organic mailer (OM i-amended soil High-frequency (daily) irnga 
uon increased the residence lime of water in the bioreacuve zone 
resulting in highci rales of chromium reduiunn/immobtlizotion than 
weekly irrigation Chromium removal increased with OM loading 
and the Irachale chromium concentration was consisienlly below Vj 
ug per lure m the 50 Mg OM per ha ireaiments The presence ol 
iltalla plants appealed to inhibit chromium reduction m OM 
amended soils and alfalfa shoots look up less than 0 5 per cent of 
total added chromium The promised method could provide a cost 
effective treatment for chromium-contaminated groundwater and 
iongrr term field studies are recommended l ,S.A. 

95-1551 

Balancing safely and the environment. 

I) MFRIt AS (1 11 l irnno Tech Int Ann Arbor Mich ) and H 
WAGONER 

Water f nunwmerM A Jei hnoloy\ 1994 6, No 12 TK 4^ 

A i onfijet of interest between human safeiv and rhe maintenance of 
environmental quality is illustrated for the cave of aircraft tk* King 
fluids needed to ensure the safety ol flights hut detrimental to water 
qualify The procedures and materials used tor de mng and anti it 
mg tor both aireraft and runways arc outlined Only fluids based on 
ethylene m propylene glycol are at present authorized though alter 
natives show promise Proper disposal of chemicals is important is 
the BOD of the volume of fluid used on a large passenger plane 
(approximately 1000 gallons) was equivalent lo that generated b\ 
about 5000 people Methods adopted at various North America' 
an ports arc surveyed most depended on clhticm collection of ibt 
poxlucts cither by isolating them or by conducting them to contain 
ers before collection and treatment off site the latter practice is 
applicableorily whende icing is conduced in dedicated bays Dram 
age from runways was sub/cc! to similar alternatives Arrangement 
that might obviate the nerd lor chemicals include the parking ot 
aircraft in hangars rather than in the open, passing hot air or water 
ovei their surtaers and sweeping oft snow LI .S.A. 

95-1552 

Activated biofllm removal of law concentrations of toluene. 

R D NFliFLLD (Pittsburgh University. Pa ). S NIAKI.C 
BADALLP K T LIU and D POWERS 
Wafer Environment Research* 1994, 66, No 7, 899-904 
A 2 -step technique tor the biodegradation or biotrans form anon of 
low concentrations of benzene, ethylbenzene, toluene, and xylene 
(BTFX) hydrocarbons is described Data was presented for toluene 
degradation Step I incorporates the batch growth and attachment of 
a biofilm onto plastic surfaces using a pre-selected substrate which 
can stimulate biological activity Step 2 involves continuous upfk»w 
biodegradation of low concentrations of target organics by the 
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bwsfilm The biokmeuc rue of compound iramlarmacioft uau 
function of the dosage of initial selector compound Minimal total 
organ* carbon removals look place across ihe biotowm when 
spotted in Step 2 , suggesting that target compounds were degraded 
partially into alternative substances or metabolic byproducts 
l ,S*A 

95-1553 

Drinking and Industrial water supply from Sardar Sarovar 
project In Gujarat 

^ C PATEL (Sardar Suovar Narmada Nigain Gandhinagar) 

*nd M V PUROHIT 

journal of Indian Water Works Aiwa nrfion 1994 26, No 2 IP 

1 2 1 

Jbe water scenario m Gujarat is outlined anil plans tor solving ihr 
water shortage using the Narmada canals are discussed Pur pnnu 
nle* agreed bv the Induitnes Department lor planning aiul allocation 
of woicr I of industrial use arc listed and their economic viability 
given India 

95-1554 

Water resources development In India - an overview 

S D SUD (Ministry of Water Resources New Delhi! and M 
\|\ ADAS 

It mmol of Indian filter Hr nks A$\ih unum 1994 26, No 3 H5 

1 W 

The ivailabtlnv of surface and groundwater resources in Irului is 
briefly leviewed Present and future water use is considered ( on 
tramis on water resource development the National Wain Polity 
inJ die national perspective plan arc discussed Measures to ion 
serve watcT are identified including control of evaporation losses 
r nn water harvesting and icmscivatiou in irrigated agriculture l n 
v imnmenlal concerns arc briefly 11 insiderrd India 

95-1555 

\ funs linear programming model for water resources alloc ti- 
tion 

S MOHAN fIndian Institute of Technology Midnsi 
/ umal t*f Indian Water WorG A sun uifittn 1994 26, No \ I5S 
Ms 

I he concept of tu/rv set theory and its application to water icsmin r 
uhKdUori is discussed One possible w jv of identifying membership 
*unc irons is presented India 

95-1556 

Water resources for Kajkot Urban Development Authority, 
Rajkot (Gujarat Stale) 

^ k PATH (Rajkot Urban Development Authority Gupuan 
Journal of Indian Water Works A \uh uitum 1994 26, No t J7H 
ISO 

Water supply development for Rajkot is briefly considered Supply 
forecasts up to ihe year 20H urr identified and long term planning 
m meet future demand is briefly discussed India 

95-1557 

V lebl model for screening surface- and ground-water develop¬ 
ment 

1 l ALL (Utah State University Logan* 

Journal of Water Resourcer Flannm g and Management 1995 
121, No 1.9-22 

A method of optimising the choice of water resources development 
projects as between candidate surface-water reservoirs and ground 


water developments is proposed The method mtxwporaicsl i yield 
model whkh could be used to carry out a prrhmutary screening of 
ahemative projects and to identify storage capanttes and pumping 
yields A hybnd si mu iMion-optmu ration strategy was used to assess 
monthly operation of proposed systems using histone al %w synthetic 
hvdrokigiatl data Resemm Mung was handled using a mochfted 
sequent peak algorithm, while m unit response maim approach was 
used to model the groundwater subsystem IV procedure was 
applied to the Iordan river basin in Utah LLS.A. 


V5-155U 

Optmdiation of transfer* in urban water supply pUimlng 

i R ITNlMf 'Mmm Vm\cr\ii\ Davis) and M LSRAE1 
lour nut at Wctfer fieumn es Ftonmng and Management 1995 
121,No 1 41 4K 

l wo stage and multi stagr linear mathematical programming was 
used U' plan water transfers ay p.iri of a multi source urban water 
supply system The programs comrmed were formulated and ap 
plied to an illustrative example to show bow several forvm of trams ter 
unild be integrated with drought water conservation and umven 
tional water supplies to men anticipated system demands Water 
marketing opportunities such as div year options ami spot market 
water tianslcrs were integrated with tonsm Alton measuies and 
tradiooiui supplirs l imitations of simple ivtathemuiiuil program 
nung techniques in relation to watri u utidm were also examined 
l A 


95-1559 

Kewmriefulnesis In the mirrh (nr a new source 

Water Srrvim 1994 9H, No Ilk' 1 Mt U 

Wessex Water was investigating a new water source in south cast 
Dorset in irdme or replace prevent water abstraction from Hie 
Hnanispuddlr sour* c Tins involved drifting boreholes up in 100 rn 
deep to pass through the trrtiarv i lays mul sands mm tire underlying 
( halk and intercepting ihr water Isidore u flowed into the sea in INrolr 
ba\ F\rouneim hung monitored by telemetry at ihc boreholes 
included groundwater levrK temperature c otultktivily bmomrlrn 
pressure and How rate fcaluies and operation of the telemetry 
svstem are outlined Ihr approach Inng adopted to balance future 
dtmauds tor waier with rnimm>/ing impaih on ihr lot al environ 
menl is discussed UK 


95-1560 

Matching of water supply with growing demands 

( D THATTI 

Journal of huiutn Water KorAj A\un iiitton 1994 26, No 2 67 
71 

Topics discussed in ihis lecture delivered at tire 26th Annual ( on 
vent ion ol ihe Indian Water Works Association include the avail 
ability <d surface and groundwater dependability for planning 
basin wide availability, surface reservoirs minor and micro level 
h arse sling groundwater development, Iran* bavin trunsirrs. water 
disputes and allrxuiinm non consumptive uses, recycling and waste 
in irrigation uses A diagram of the possible scenario of water 
availability and uses in 2025 AD* and basin wide surface and 
groundwater re sources of India are given India 
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95*1561 

Wittr rfMNirct aaftewmerit of Jaipur - tn integrated scenario 

N ( RAJVANSHJ *mdA HHARC/AVA 
Journal of Intitan Water Wifriu A tux Mttan 1994 26, No 2 99 
101 

Thr hmoru a) background arid present status of the water supply in 
Jaipur i* (nillined Ibe water demand in thr agricultural municipal 
mi industrial sector* a/c given and the additional rcquiremem& up 
to the year 201 1 are estimated India 


95-1562 

Hope mil (if Africa 

I) SPARK 

Watrr 6t f n\nronmrnt tnttrnahimtil 1994 3, No II IS 
Despite hemp the driest country in southern Africa 60 per Lent of 
the homo m Namibia s populous north had sale tap wau r ami the 
water cirmamJ of the Iasi growing» apnal Windhoek was hemp met 
However the water was cxp< wovi m supply and it wo important to 
manage wiitct demand W uer rrsouues included dam swirrm and 
traditional measmes aah as shallow wills Doaluiaimn might lx 
used to supply c oaslal low ns Namibia 


95-1*63 

Impact of treated oil refinery efTIueitt on trop productivity 
and agricultural noils 

1) A/l/(Aligarh Muslim l)nivciMl>) A ISAM and R H 
SIDDIQI 

Indian Journal of I n\ intnnu ntul Htaith 1994 16, No 2 01 Mg 
the treated ft fluent ol Mathura oil rclmcrv was used as an irngjnl 
by local tanners r l he el I Ilk ru was < hariuieri/ed and in tield expert 
merits its files is on soil physic o chemical characteristics and on the 
growth and >irId i>t triticalrs and wheat wire studied the treated 
effluent was superior to groundwater lor growth irul vield ol fxuh 
crops Additional quanliiu s ol mmtrnls wt re picsen in the diluent 
Hie trruUd oil ir1 1 m.r\ tffluuti met the normal quality cniena lot 
irrigation wain India 


93-1564 

Planning and development of water sources and constitution 
of river authorities 
S PRAKNH 

Journal of Indian Ron f HooLi 4 \u\auion 1994 26, No 7 Ol 
6* 

Hm ptemkntud address deh\eied at tht 2hth mmul convention ot 
the Indian Water Works Asmk i at ion on Huh f ehronry 1994 at New 
dnumes the need and importance of conservation of water 
aspects ol quality and water reuse, auditing the water industry bv 
identifying mens tot energy saving and maintaining optimal levels 
of effluenty the requirement of funds and privatization of the water 
industry India 
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Nee also Abstract* 95-1509,95-1539,95-1542,95-1546, 

95-1547,95-1675,95-1686,95-1717,95-1751 
95-1975 

95-1565 

Computation of concentration distribution in natural stream*. 

A C DtiMFTRAf OPOULOS lPatras University) 

Adi anrex in hngmrrnng Saftwart 1994,19, No "I 16 M 72 
Ibc computation of concentration distributions in streams is consul 
errd A unified approach to the computational problem was tkrvcf 
oped An equation describing mass transport irt a stream of variable 
width was obtained from die equation in terms of Cartesian coord 
nates describing mass transport in a stream of constant width usm L c 
transformed coordinates Ibc solution domain for these was rctun 
gular A common numerical discretization procedure was surtablr 
for both equations Ibis was based on the use of the control volumt 
apprrmh and the power law' interpolation scheme between nude* 
The iransveise mixing cocthciem was computed lor a river react 
<*reere 

9*1*66 

Planning and Implementation of a comprehensive ecological 
risk assessment at the MUItown Reservoir-('lark Fork River 
Nuperfund Site, Mon Lana 

(> A PAS( Ol if nvironniental loxicologv International Inc 
ScnVIlc W ish ) and 1 A UdSfXd l() 

f nunmnunUit 7t*xu <>log\ tind t kenutir\ IW4 lCNoP I 94 ^ 
19*6 

Ibc Milliown Reservoir ( laikfork River Sediments Superfund Silt 
is i Nation ll Priority l ist (NPl Mite in Montana ISA A base Im 
nsk assessment programme was initiated in 1989 by the l S FP \ 
it the site to identify chronic risks in ecological receptors Iron 
metal contaminated sediments that had deposited in oqimtu nil 
terrestrial habitats at the sik The site history and sources ol contumi 
rntion conceptual tramework ol the ecological assessment arid 
problem tomuilauon arc reviewed The problem formulihon sum 
man zed the nature ol contamination at the site identified ec ologit d 
concerns potential pathways and receptors of exposure outlined it 
approach and developed a study plan lor the issessmrnt fherr »rc 
^ I itkrcnccv ISA 

9*-1*67 

Assessing risk of ground-water pollution from land-disposed 
wastes 

K \ \l l {Middle f^isl technical l niversity Ankara) 

Journal of fm tnmme nial f nguu rrinq 1994 120, No 6 1 *78 
isir 

A stochastic screening model was developed to evaluate uncertain 
ties in contaminant conccnirations due to uncertainties m waste 
composition and hydrogeological properties of waste sites and to 
assess tht expected magnitude of contamination at receptor points 
downgmdtent from a waste pit The model determined the cx 
ccedante probabduies ol a speuhed concentration level at receptor 
points using Mxmte ( arlo iMt ) first ordci iKh incl point estimale 
(PI ) methovts \ wo Mvurce subnKvdcIs (lor salts and odv wastes) the 
imsaturated zone transport subnKxiel ami the saturated zone sub 
rmxiel arc described A comparison of the \ error analysis methods 
was performed Ibis indicated that lor conservative contaminants 
the TO method was comparable w ith die accuracy of the MC method 
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IV performance of the K) and PE methods were sen sensitive io 
rhe fait and transport behaviour of conuramanLs and these methods 
*tcc less*accuratethan the MC method formmctmser vaiof tomami 
nails There are 32 references Turkey 


95-15** 

Discrete simulation approach for network- water-quaHh mod- 

eh 

p F BOUIX1S (Montgomery. Watson Pasadena Calif i 1 
M I'M AN P A JARKIGL and I ('011 I V Ml 
/ .u'tuji of Wattr fowurt e\ Mftnmnq and Mana^rrnt ni I **9s 
121, No I 49-60 

Algorithms for sols mg the contaminant transport problem in mb trr 
Jixinbution systems and thrir limitations art hnrf!\ considered live 
I vent Dnvcn Method ol Boulos was extended to handle time van, 
ing hydraulic conditions The resulting method could No effectively 
used to model chemical biological and huhaulk changes resulting 
from distribution system activities and to predict ihr spatial and 
temporal distribution of constituents throughout ttic piping system 
\ I dimensional transport model was assumed with instantaneous 
end complete cross sectional mixing of material longitudinal dts 
jx.isum wav neglected Tbe method wav applied to an eximple 
*rfwork There are ^0 ref cremes l >» A 


9* 1569 

MumjjIo manages pollution problem* 

\ S( \R1 ITT iIntegrated Hvdm 5ystemsi 
Hu'frdr Wi *\u Irtiitmeni 1994 37, No 12 24 
Yorkshire Watci Services wt*K evaluating the cMcLts of iht Hull 
I'wcuge system on the Humber estuary u*mg a Movcpto model to 
tmu) lie the actual quantity trid qualm of Hows in tbt drainage 
vstem Mosqito a sophisticated urbtn pollution management tool 
w o bistd on Vc M I Kl S and was i prototype foi OSIM j water 
(Ualilv module Movqilo w o <h Mgm d to me dr I storniw iter qu dus 
it vcstigating all factors on the muir, system Hu pimulmcs sam 
in g programme hboratois indsimplwig ristuinientaiion 

i J for the Hull Much ut dcsirhc \ I K 


95-J 570 

Restoration of a channelized reach of thr riser (rdsa, Den¬ 
mark* effects on the mairoinsrrtebmtr community 
N \ RIBI.KC * (N ationaJ i nvironmciitil Rest trch Institute 
Mlieborgj R KR()N\A\<, l M SV I NPSI N H O 
HANSTN and K B NIH SON 
H/uuru ( on\er\nlum 1994 4, No 4 2K9 296 
The matroinvertebrate community s denvitv and diversus were Mir 
-eyed before and alter the restoration of a reach of the (»cUa river 
from a I 1 km channel to a I 9 kin meandering course The result* 
were compared with those obtained from an unrest wed upstream 
h innrh/cd reac h Twoscars after irstor ition densitv tnddiversits 
aeic greater than m the com r oi react) (>ammurus (tain wav abun 
dam Npceies preferring a Mom bahiui favoured the new rent h with 
Heptagrmu sulphured Mull only found there i wo otl>n Mime prr 
tening spec tec were present m higher drmifs m the control reach Nit 
dus wav probably because of competition i or the limited space on 
the stones The study demon strafed the positive impact of river 
restoration on mac mi overt ebrate community structure This prnb 
ably benefited higher trophic levels as the number of pres increased 
Denmark 


95-1571 

Rdfetiooship* between littoral mtert»eru$t*eea and aquatk 
macrophyte communities on the Isle of Skye (Scotland l. with 
impUcatlmfi fur tbe comers* ikm of stmdbttt waters, 

C A Dl KTA K if ouniminfc C mmol (or Wales Bangui l and W 
i KOV ACH 

Ayuiitu ( ontrruitum 1994 4, No4 VT D| 

Data war obtained cm aquatic macrophyte* wain ihermitry and 
mtcrovotsiuaM represented bv i Tritopotfa Artomopodn amf On 
ihvopodw fioni 51 heihwatet \m hv dwmgthe tiunmrj of HW9 The 
lochs wne placed into t ol lit ^ lasses defined bv a TNMNSFAN 
mils mv of tfte reemds of submerged and floating plum sperms 
( omTanons between this< lassdicalum rnc mmmnual data and thr 
mtcft* rusmtean assemblages, weir investigated bv camwiuil <nete 
spondenee analwiv 1 ixhs were aho classified according to ttte 
assemblages bv cluster amdvsts TV major ueixis m mkrurus 
t.ucan distribution were related to pH c atchment area macrophviUr 
densitv and the distance from the sea IVie was hair contlalkm 
between die pbui commimifs tv pcs and micnvniMmean ax%cm 
hlages Their are bb referemex TMC 

95-1572 

Ecological mesevsment for Uk* wellamb at Mlllluwn reservoir, 
MiswHdn, Montana• characterization of eineruent ami upland 
hutiluiLs 

(i I INDI R U S I ish uml \5ikillle Service Hcleiu Mont > R 
HA/1 l l) PM A\K Ski M HOI 1 MAN 1) 

W11HORN J MAN OS K UOHOIS S OH 0 PASH)! 
of kl I A DalStKil IO 

} nurvnmfnuil Jmu oiogv anti ( brmnm 1994 13* No 12 195/ 

19 /0 

A k part of citiasrlme risk assc'smenl piogrnmme mitmird m |9H9by 
the l S I PA At tlx Milltown irvervoit Superttmd site m Montami 
t S A i soil ionuniiiMimti evaluation and mdoghul assessment 
were conducted Sod phssit o clwmu al t hnr*x lensiK s results of 
rtrthworm toxic ns trsis owvi elongation and groundwater phyto 
toxicifv isscwincutv r»Mit elongation kstv on sod cUnites jvirlmn 
nary studies using implithian arid hactnial test systems and melidv 
uumiulalmn in uplaml and lerrestna) pimp are described ITv 
results of these tv duatiom yielded an ink grated evaluation of tin 
(tolngiuil effects «d < oiitarrmi.itioh at thr Mtc No ai tin toxiuty or 
idvrrsc htologxal efleciv wne cKuirnng at the site lliere arc bj 
n frrr ruev l .S A 

95-1573 

Hydraulic parameters and benthic invertebrate distribotkmsi 
In two gravel-bed New Zealand rivers 

I M C,)l INN (National Institute ol Water and Aunncpheiu 
Rest arch Himiitom and ( W Hit Kf V 
h mhunlt r liioh>q\ 1994 32, No T 4H9 MHt 
Samples taken from 2 rivers that ddk red in substKUe si re varutuhtv 
showed that hcntlm invrrtcbralr vanahlc v h»fd Miudai coifelatioro 
csitfi mr^n v * Joe iH (Hr I SO cm per second I md tir complex ncai 
bcNi hvdraulx variables H n»ude numhrr shrjiveiouts water col 
umn and boundaiv Reynolds numiw*r) in Pw user with uniform 
cobble subsuates In tTvr river with diverse substrates average hk 
relaliom with Pmudc number inferred shear veioxnv ,uid boundary 
Reynolds number were 2*> 4S per cent higlin than with vrioc it> 
Although the houmiars Reyrxilds number cakuUicd Horn ximplr 
me isurev w is rrrost strongJv correlated with brnthk invertebrate 
distributions and uxa ru hmss distributions were more Mrunph 
. or related wuh predict ions of multtpk regression inoikdv imorpo 
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rating luhtrriitr uit depth and mean v»u<* ity than with Any single 
hydraulic variable Depth might have an important non-hydraulic 
influence on eolirnor bruwm and might a km affect local variation* 
in disturbance patterns TVrr are iK referent cv New Zealand 


95* 1574 

Invertebrate comm unities and turnover In wetland ponds af¬ 
fected by drought 

M JEFFRIES (Northumbria University Newcastle upon lynci 
f rnhwentr Hiotog\ IW4 32* No WrfH M7 
A aiudy of small pond* on a freshwater marsh in 198b 1987 and 
19^2, showed that permanent ponds accumulated tana over die study 
period Ponds that were wet throughout 1980 87 but dried in 1992 
alter the drought lost some of the tax* associated vs ith permanent 
water two acquired i reduced fauna typical of temporary ponds 
Ponds that were temporary m 1986 8 7 were dry during most til I992 
and lost almost all aquatic taxa 1 xtmction rates were high tor taxa 
typical of permanent or temporary ponds while coloni/ation rates 
were poor lor uxa fiom permanent water but high lor taxa from 
temporary ponds Mrtapopulatiofiiru idem t functions gave reison 
able predictions of observed udoni/iihnn but were poor predictors 
of extinction UK 


9*5-157*5 

( lavvifitation and inventory of wetlands in the southern Appa¬ 
lachian region 

J M HI I Nf R <I r S Department i>( the humor Atlanta Da ) 
and f it STORKS 

Viorer Air A Soil Pollution 1994 77, No V4 209 216 
The wetland maps ol the southern Xppilathtan region prepared h\ 
ihe National Wetlands Inventory ol rtu I S hsh and \A ilJlitc 
Service arc described They iciord the hk hum ot the dornmint 
vegetation xubstt eta wlure vegetation was spatsr or lacking water 
themivirv duration id inuruhiium or swurarion and special ukhIiIi 
rrs Aicas av small as0 s ha imho narrow ash me oti Id he identified 
I hi maps were produced through remote sensing hv high altitude 
colour mtiurrd aeual phntogtuphv supported hv ground based data 
l mutations arose from the qu ilily ot the aerial phutognphv ihc 
tunning ol photogiaphu mterpreuis md the wetland types to lx 
i hmihed I .S A 


95-1576 

Identification of wetlands in the southern Appalachian region 
ami Ihe crrtifUtthon of wetland delineators 

J S WAM11S it S Army I ngmeeis Vuksburg Miss \ 

Woftr ^0 A Soil PtiltuUon 1*194 77, \o V4 2h 22(> 

Aspetisol the southern Appalachian region made the tick! indicators 
of wetland identification namely hvdrophvtn vrectition hvdrn 
soils ind wetland hydrologs difficult to interpret Piohlems in 
chided wetlands developed on recently vie posited alluvial sorts 
showed lntle evidence ot hvdnt conditions areas occupied h\ 
facultative dominated communities wetlands dice ted by drainage 
schemes man induced wetlands and hsdru sod units ton small to 
be separately delineated on smd survey maps A Wetland Delineator 
l r ruination Programme wav uunated in 1 9*»() to improve del me 
atton and reduce vent tc at ion time A I year demonstration had 
mentis been completed and nationwide implementation was 
planned lot 1994 ILVA, 


95-1577 

Plant community i sltfc id i t water dmoiitry of 
fen peatUnds in West Virginia N Appalachian plateau. 

M R WALBRIDOF (George Mason University Fairfax VslI 
Wuirr Air A S oil Pollution 1994 77, No 3/4 247 269 
Vegetation in 4 fen wetlands in the Appalachian plateau W V a wav 
delineated by aerial photography and field surveys hased on infrared 
colour texture and vegetation height Data were acquired on sod 
saturation landscape position, disturbance history and surface water 
chemistry Environmental variables affecting plant community dts 
tnbution were sought by several statistical techniques including 
agglomerative cluster analysis principal component analysis, tone 
lation matrix and analysis of variance Thinv-fnor communities 
were identified which represented forest, tail shrub, low shrub 
herbaceous and bryophyic communities Only T4 of the I 4K species 
were common to all sites Forest and tall shrub communities wen 
favoured by water of pH 4 6^0 dominated b> base canons while 
pH of 4 D-4 4 suited low shrub and brvophyte communities Must 
variation arose from changes in sod saturation affecting the disinbu 
turn of Hspericum drnuflorum Pubu\ hispulwt Pohtru hum < om 
murtr and Sphagnum falbu. Beiver disturbance also influenced 
community distributions l -S.A 

95-1578 

Hydrologic and wetland characteristics of a Piedmont bottom 
in South ( arollnu 

D l) HOOK it lemson l mvusity S( i VS H M( Kll ! N1 
W11 I IAMS S HINTS D y in B1 ARK OM and J PARSONS 
ID itrr Air d Soil P HluUon 1994 77. No 1/1 291 120 
WetI ind traits were studied tor 2 years on i 4 hi mixed bottomland 
hardwood sin with freely droning soils flncxhng <x c cured on 
tverage 44 times per seat ind ) ^ lime* during the growing se isoii 
over i I 1 yen period Ihe portion meettnu federal well ind cntcri i 
w is defined hv \ hydrological model soils u uer table levels md 
geographical inhumation system techniques Ie*s tli in I h.t rmi 
these c riteria Pu wetland status ot the vtgrmmn w ithm the bottom 
and idjacenl slo[>t did not correlate with w iter tabic levels predu ted 
wet I md areas or Dndforms VNetland t haras tenstu s were closely 
(dated to hsdrn soil traits m the* upper 2S cm ol (he ( hew ad \ and 
( hennehv sod types These wetlands primarily resulted hum lex d 
pirc ipit limn r ilbc r than flooding Pic ale w is in excellent h ibita' 
I or song buds and smill mammals ind provided j ti nr! corridor 
with iduvcent forest stands ISA 

9^-1579 

I oirtdu ape-lex el protesses and wetland conservation in Ihe 
southern Appalachian mountains 

S M IT ARSON (Oak Ruler National Uibor ltory lenn i 
Wtiirr Ao A \<n( Pollution 1994 77, No V4 121 02 
1 he physical and biota linkages id wetlands with live surrounding 
landscape arr discussed t limatr change land use land cover 
change w atcr and air borne pollution a shift in disturbamc^rccovciv 
regimes habitat loss and fragmentation all affected wetlands Hi 
mate ind land uwrr vhinires influenced landscape hydrology and 
water balances of wetlands f xccuive nutrients and toxic substances 
disrupted natural patterns of nutrient cycling Periodic disturbances 
such as flooding often maintained wet kinds while others such as 
fires influenced species composition Many plant and animal species 
in wetlands depended on complcmcnfarv habitats in the surrounding 
landscape without them many populations would collapse There 
are M references l \A 
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05 - 15*0 

Now-oltavifti widifids of 1be Southern Blue Rid#* - diversity 
in a threatened ecosystem. 

A S WEAKLEY (North Carolina Natural Heritage Program 
Kalngh). and M P SCHAFALE 

Air, A 5oii Pollution 1994 77, No V4,159 m 
The relatively rare and invariably small wetlands ot die Southern 
Blur Ridge ant described and then vegetal ton discussed Despite 
mar low number they were important habitats lor rare plants and 
aiwnalx Species composition was related pnrrunh to elevation 
k»pograph»c position hydrology underlying bedrock i ofnpmm on 
recent land use ami biogcographical his tor > Nine groups ot notval 
luvial wetlands were recognized Much destruction had (xtumxl 
reducing their area from 2000 to MX) ha most ot the remnants were 
compromised by hydrological alteration and nutrient inputs Urng 
term viability was made difficult bv their location on privately 
owned land There are SO references IIS.A. 


95-15*1 

Reservoir riparian /one characteristics in the upper I enneswre 
river vallrv 

( ( AMUNDSEN t Tennessee University Knoxville) 

Burn* '\u c< Soil Pollution 1994 77, No V4 469 4Ot 
The characteristics of the summci riparian bursts ol ihe Wails Bar 
iW R) dam one ol the Tennessee Salles Authority reservoirs were 
studied o' the field and fioni previously gathered data I r insects 
were made m the forest after considering spn ies composition and 
the level of cnntcmponrv disturbance Regional bottomland forests 
were compared coefficients ol sprues similarity showed 7t) per cent 
< ojrpositiorui similarity hit basal uea densities were dissimilar 
Over id WR siands and regional comparisons asrraged 19 6 and 
MM) m2 per ha respectively \S inter drawdown lor TUkhI alleviation 
illoued disti ik t herbay eous and pr monoid communities to develop 
on the mu Iflaty over * 6 months The rrxyu finest had been displaced 
upslupr by hydnt habitat coruhtions f rosion had reduced the sum 
mer riparian habitat and increased the mudflats Die extant n pan an 
/one was valuable for minimizing erosion ind providing habitats 
lhere are 14 references ISA 


95-15*2 

Zooplankton community structure of ( avutrti and Ebrr lakes 
in Central Anatolia 

N EMIR (Haseilcpc \ •mvrrvirv Re Me pc Ankara i 

4/ to Hulro* himu a el H\drohinlo#ictt 1994 22, No 6 2X0 2HX 

un English! 

Detailed zooplankton studies were performed on I ber and ( avuttu 
lakes in Asia Minor to determine the seasonal sanation m species 
composition for mulcts and crustaceans Hvc investigatiom wefr 
carried out over a period of ”1 years using a zooplankton net with » 
44 urn mesh A greater species diversity was observed for ( avust u 
lake an ohfhvmeMHrnphti. lake of KXXf ha extent with a maximal 
depth of 4 m than lor hher lake a shallow rutmphic water body 
ranging from 520B- 17 fXHI ha in extent with a maximal depth ot 2 5 
m The species observed are c Usui ted and inc hided 1 3 rotifer spec its 
not previously recorded in Turkey Turkey 


95-15X3 

Seasonal variation in com positkm and production of plunk- 
tonic communities in the lower river Rhine. 

W ADMikAAt (Notional Institute of (htbht Health and 
Environmental Protection(RIVM), BilthoveiU L BROiBAART 
(> M ) TUBBING. B van 7ANTEN t D de RlUJTERvgn 
STEVI NIN( k. and R BUKhRK 
l mAwaier /fto/ogv 1994, 32, No 3 A l M S % I 
Samples taken ax 2 stations on the Rhine rivn one in live mouth at 
MM9 km and one at die Cierroan/Dutch border at #6* km showed 
high densities of phytoplankton ami nuasuomil depietmn of sin 
solved sdu« at the upstream sialism Phytoplankton h looms dorni 
rated bv a few species ot centm diatoms dec lined one under ol 
magnitude slunng down stream transport In mm bloom c owdition 
algal demines writ maintained or mcreascsl slightly Their wax a 
brood summer maximum of bacterial tell number ami production 
with activity peaks of 0 5 nM thymidine pei h coincident with 
phytoplankton blooms Bocietial production m winter wits beiwren 
002 004 nM per h Rotifers and i m staccato made up the gicater 
part of the zooplankton bumilume but m the uputrain site tile 
ioninbutiofi of lhn%\erux larvae and ihtzopods was also substantial 
Algal density appeared to control grazer density raihei than the 
reverse There arc )H references Netherlands 

95-15H4 

1 empoml variations In (he nmcenlmtlon and character of din- 
solved organic matter in a highly coinured stream in the 
coastal zone of northern Sweden. 

H l\ AkSSONt l hnra University) and M IANSSON 
Auhi\ fur Hidtobtoingic 1994 132, No I 44 5S 
Temporal variations m dissolved oiganu matter (IM)Mi in a highly 
coloured second nrdn vticam in northern Sweden the Lilian river 
were monitored during August 1990 m August 199? lotal otgarm 
larbon iKX ) Lfiargr detiMh of tlw' KM *ik 1< N ratio weir used 
lo quaniify and i haiiu icnze the IK)M The mean annual tninyport of 
KM was M00 kg per km2 The spring DimkIs luountnlfor K jvr 
^rni am) the auUimn period for 4J (vrr tcni of itiiv uaiis|wut llu 
lowest KM i orv emrations iki urrcil during low flow m winter and 
summer Ahsorlume w n strongly «oncliird with KM KM was 
also tundated with the v omentratiom of dissouatr d tagamc amoux 
Kw cliaigt density ol (hi ftK was 5 9 M 1 ueqper mg KM Dieic 
was no conflation Iv'iwrcn charge drnsif) and diwharge ovn tin 1 
vear Thr/r was i weak i nr relation bf tweni K M and f N falio No 
ipparrnl uirrckilinn was obsened belwerii IMK uul llif jiroinuliiMi 
of hvdrhphuhn and hydmphilu fiauums Hie stioiniwaln f K )M 
haol thffrrcM ongms and ih iraituiun s during fugfi and low flow 
period* and in diffrimt seasons Their urr K irfnnury Sweden 

95-15*5 

Ammonium ion j&nd or gunk phosphorus m major in-sifu run- 
trihutors to dKwdvrd Duorr»cemr of the wear northwr»lem 
Bay of Bengal. 

N S SARMA (Andhra t'mvrisiiv V ivakbapafriarm I N RAO 
and K ANN AIM KNA 

Murvu ( htmitrn l f Mi4 47, No V4 255 267 
The distribution of dissolved (luotcueme .iikI die contribution to n 
of some important morgann and organx *pe< res wax investigated in 
the coastal waters ot the Bengal bay The rnagM inputs for the Dl I 
vdenufied were die humus rub influx from land At the surt.He and 
die soluhih/ed fii>ores<ent rnattef from resuRprmjed brrttom parti 
clci I'hotodegrbarton of [>T I mrurred at drr vurlotc during xunm 
day v and w- n high arm/ml rnion at low saiimtirv At tfr surf*ue 
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fluotfowrcm metabolites of ammonium and dissolved organic phos 
phorux (DOP) were relrjixed with dissolved carbohydrate (Dt'HOi 
during photoxynthetis which wax related m the availability of nitrate 
silicate and orthophosphate Ai lower level* of OF) ammonium was 
the most important factor 41 trump 1)11 m the water column while 
41 higher level* IX)P was important Die mho of the relative eth 
t trnuo of IX JP urn I ammonium 1 handed from t 4 at the surface to 
I 4 at depth Stein factors < heUtion ami molecular ngidity might 
lausc the DOP of deep water to he a more efficient source of DR 
TVre are 41 reference s India 


95-15*6 

Mydrochemtatry of the Bay of Bengal: possible rmwiw for a 
different water-column cycling of carbon and nitrogen from 
the Arabian *ea. 

( K KAO (National Institute of Oceanography Goa) SWA 
NAQVI.M T) KUMAR S J !> VARAPRASAD l) A 
JAYAKUMAR M I) GPORGI and S Y S SINGHAl 
Marine ChrmtMn 1994 47, No V4 279 290 
In it utility of the western Bengal hay during the pre south west 
momoon and north east monsoon of 1991 On relationships ol the 
nitrate and the phmph Ur tra< ns N () and l*t ) to potential trinpera 
hires writ* used to idtniih x end member w.itn masses 1 hesc were 
(hr low safmilv stir (me wain the- high salimtv inter mediate* water 
advening trorn the Arabian sea amt the deep water of uriumpolai 
origin 'Hie 12 degree disc onnnuilv defined the boundary between 
these /ones Hu* smallei flue knew of itie oxygen minimum layer m 
ibe bav was nitnbilled to the shallower location ot (hr disi oritmuiiv 
There were marked seasonal changes in intermediate waters Gom 
pan tons arc made between the NO potential temper iture relation 
slops of the Aiahum sea and Bengal bav and the* possible reason for 
dillcrrfurK m irdo\ umdilmns al rntd depths in these w iters are 
discussed There arc 4,! ieleiein.es India 


95-15*7* 

'Hi* rational for demanding nutrient removal from waste wa¬ 
ter - the Danish experience 

P UARRl MOPS (Denmark Imhnual I nivnsitv I vngbv) 

Snoritl •Suttniltan ( enter tin r rn Hurhntutil \uineni Rernoxal 
from Hofrrvwifrr Proceedings RNR? Gonfrience Mbur\ NSW 
Tfie problems of euhophu atom ot marine w afers m (he are » hrtw een 
Denmark and Sweden cspaiilly the Kattegat whkh were raog 
m/cd m the rarlv 1970s as possibly associated wiih nutnent dis 
1 hinges arr reviewed I he ttuiirremr of severe oxygen depletion 
m fbese watrrs on a nu miter ol tHcasions prompted mush mvesliga 
hon of possible lairses and ihcir solution In aime at a balanced 
conclusion as a basis for Kntha action a consensus conference was 
field in |9N(» as a result ot which iritam hmlings were fniblished m 
ldK* 1 The subsequent politic il dm istuns are mi limed followed b\ 
an outline of the situation discussed at the second consensus confer 
cnee m 1991 al the halt wav stage ol the programme (or nutrient 
if mm til from both point and non point souri es T he results achieved 
mikt then as part ot the commitment ot the Danish authonhes to 
ehmmntc mitnent* from all wastewater discharges within S years are 
summarized indicating that in re spec t of point sourer discharge* the 
programme hud been vrr\ mk eesstul m c urtading nutrient emissions 
although the situation tor nan-potnr sourc es t agricultural runoff) was 
tar from satisfactory Denmark 


95-15*** 

The Unk between effluent standards and receiving water guide¬ 
line. 

P n ULEN (Canberra University, Bekonnen ACT) 

S n orui Australian C onfrreru r on Biobgtiaf Nutnent Remoml 
from Wastewater. Proceedings BNR2 Conference, Atbury N S W 
'Die problem of determining acceptable limits for the discharge ot 
diluents containing nutrients especially phosphorus, mto natura 
waters is reviewed against a background of conditions obtaining ik 
A ustralia, where stream flow can vary widely The earlier approaches 
developed in connection with the removal of organic matter were 
phrased tn terms of the concentration of a particular parameter tn die 
effluent Tins assumed the existence of a mixing rone in which thr 
concentration in the water body gradually approaches the fuui 
average concentration determined from the dilution factor Tin 
diffiuiltv ol defining the extent of the mixing zone and the wkI* 
variability in (fie dilution factor for Australian rivers, are cited a 
reasons w hy an alternative approach, based on loading rates and tola 
pollutant loading over a particular time interval should be consul 
crcd Die application of this method in the case of phosphorus 1 
ciivc ussed While a simple mass balance approach is adequate uruk 
constant conditions the uptake ot phosphonis bv the biota an 1 
periodic release from sediments displaced during flood flows presen 
quite serious difficulties Australia 


95-15*9* 

Premention of the eutrophication of the Great foikes. 

I R VALL hNI\N| (( anodui cntie tor In hind ^atcis 
Builmglon Out 1 

Sei oml Auitrahan ( tmferrru e on Btoloftit al \w mem R< »n»ir// 
/rf»/n B / Proceedings BNR2 t nnferem c Alburv NSW 

A histoncal review ot the background to and implementation ot i 
pollution abatement programme for the Cue al i-akes North Ament 
is presented Die crowing awaiem k ss ol the problems ol nulriMi 
[H'llulion during the l%0 s the publicatic>ri of (ht Vollenweidu 
model in 1W>H toi predicting the trophic status ol wafer bodies wid 
ictererue 10 th<‘ area! phosphorus loading rates arid detenoratmi 
walc'r quality and ccossstem balances in l rir and Ontario lakes v 
described Following tin 1 signing of file (iieat Lakes Water 
Agreement in 1972, a 1 approach to the reduction of phosphuu. 
discharges w as adopted comprising drastic reductions in the amount 
of phosphates in detergents introduction of phosphorus remov 1 
measures in sewage treatment plants and limitation of nutnent inputs 
from agricultural sources Die effectiveness of these measures wa 
1 diet ted in a levellmg-otf b\ 1974- 197b of the spring peak lor lota 
phosphorus concentration in Ontario lake at 22 2^ mg pei nr 
tidlowcd h> a gradual decline over the next 10 vears to 9 II mg pe' 
m ^ exactly the level predicted b> the application of the Vollcnweidet 
model Phytoplankton and chiomphvll levels also declined, allhougfi 
to jl lesser degree, possibly due 10 changes in hHXlweb dynamics 
while mid-lake levels of soluble reactive phosphonis fell to levs than 
1 mg per rrG a value which clearly limited algal growth Othe r 
related ecosystem changes arc discussed including a consistent nsc 
m mtrnle concentrations m the water North America 
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95459® 

Hilistop* mitrkot flux during neAr-strtim vegetation re¬ 
moval: L A multi-scaled modelling design. 

1 A YEAKUEY (Georgia University Athens ) J L MEYER 
wdV* T SUANK 

\\ jfrr Air A Sml PaUuitm 1994 77, No 1/4 229 24h 
Rtf effect of removal of riparian Rhwhxtcndrtm minimum [ on the 
export of organic mailer and nutrients wa* being investigated in the 
southern Appalachians Hillslope transects spanning topographica) 
flowpaths trom a local high punt to the stream wcie instrumented to 
provide data on Kill moisture and water Hois Studies,of nulneni flux 

1 n the riparian /one of forested catchments are res ic wed H maximum 
w js suggested as a key species at the terrestrial aquatic interface A 
model based experimental design was lormulated The modei ton 
misled of 1 modules objective terrain analysis a dynamic intcrccp 
'ion canopy module, and a hillslope hydrology module with it 

2 dimensional Richard’s equation ot subsurface moisture dynamics 
( ahhranon and validation would be made sit hillslope and c atchmenl 
stales Ternnu anal)sis was demonstrated for the experimental 

akhment management of riparian /om pros esses discussed 1 \ 
i! ipolaiion of hillslope results to catchment stale would he possible 
Then* are 95 references ISA 

9* 1S91 

Monitoring lake recovery from poult-source eutrophication 
the ase of diatom-inferred epilimnetU total phosphorus and 
sediment chemLstrv 

N J ANDT R*vO\ (Geological Sums ol Denmark 
( openhagen) and R RIPPI Y 
A n vfmuiw 1994 32, No 1 h25 (iV) 

Hie (ontinuma » hanges to the diatom flora wafer chemistry md 
sediment t hcmistry nl i sm ill monomicbc culmphu like in North 
oi Ireland were studied using short cores taken m 1990 and com 
o ired with the historic »l phosphorus comenhulions lor the period 
)KAO I c m>o Background tot il phosphorus fTP) comentr itinns in 
f*rred using the diatom model wm ipproxirnately ^ ug per lure 
md increased to more than 1 10 ug per litre m the late IWK to rally 
9YK Total phosphorus ioncentritions dropped to HO ug per litre 
wiihm 5 years of creamers waste diversion (197K 79) but varied 
N tweeri l9K0and 1990(70 1 10 ug TV per hire) Wh< n thr diatom 
i if erred TT c oncentr mon * who compart d with monitored data ihe 
•ormer tended to overt stmuu by d*oul 25 ug TP ptr litre Poo 19K0 
gciKhenmlrs profiles mdic itcd some change* when compared with 
sedimenis deposited be lore I9K0 Phosphorus concentr alums in 
adimrnts had changed veu little ovei Ihe Iasi ISO years irid sedi 
rncnurv TP fluxes did tint record the effluent icdiieciion in the 
Hid I97(k Tin implications of the use ol short wm s in momloring 
ire discussed ind the v due ol dntorn inknrd IP is^csstd Then 
ire 49 reft re rues l K 

95-1592 

Ammonium-nitrogen n key regulatory factor causing domi¬ 
nance of non nitrogen-fixing cyanobacteria in aquatic .systems 
P BLOMQVIST (Institute ot Limnology l ppsali) A 
PhTTERSSON and P IIYTNSTRAND 
in /ui fur H\drohioin$u' 1994 132, No 2 14! 104 
Hypotheses relating to the factors influencing Ihe dominance of 
c yanobaciena in freshwater* aic reviewed using data from 4differ 
em lakes Additional inlormaiion was provided bom enclosure cx 
pen men is m 2 of the lakes It was hypothesised that non nitrogen 
fix mg cyanobacteria were highly competitive for ammonium nitro 
gen but much less so lor m hale-nitrogen In the enclosure rxpen 


menu evanobauerta only developed after the depletion of nutate 
nitrogen Memrnnpedm tmunuma amvn-nitrogen fixing«,yamsbai 
icmi usually predominated in the ohgotmpbjt Gear wattn kiw 
alkaline Njupfaiei lake in hue tumrnci In a late summer experiment, 
dmoflageUak' pncdkmniunesl in the enclosure to which run ate was 
added but in the one m which ammonium was added Afemmopetftu 
retained dominance In an early summer ex penmen* nitrate addition 
to the cm iosurc led to complete dmoflagcJUtc dominance but am 
mortium addition led to joint dominance by MemtmymUu and a 
dmoflagdlate In the mesotmplm lake the growth of non mitogen 
fixing cyanobacteria Mu n* vim spp ami SywvAv <h . u\ sp was 
enhanced bv ammonium addition but not h> nitrate tajkatyouc 
muwt* reductase skinm was induced more rapidl) and more imrit 
vivelv dun ihe prokaryotic nitrate reductase Activity Cy itnobac icra 
ckiininaiKr was pro tinned bv die ability to minimize sedimentation 
.md gia/ing losses in combination w UhOw* c apabilitv of non nitrogen 
fixrrs to outcompcie most othej phytoplankum lor ammonium m 
tiogrn or Ihe ability for nitrogen lixirig sjx*ctcs to l»x mtrogrn in 
nitrogen dc*I k icul waters Fhcrc arc h5 refciemrs Sweden 

95* 1593 

1 omhining iteoxon tests with crnwired data an applicailon 
to well water eonlamituition 

1 K KORN (New Jersey Deportment of l mitnnmnuaJ 
TYotectum *uuf l netgv iicntnn) I A MURPHY mid/ 

/HANG 

f #n irtmmrlnt \ PJ94 5, No 4 46^472 

l>ie sLUivlic.il arnily sis of data on mb ite t ontammatmn of well wain 
in New Jersey is considered StnttMu j 1 problems arising from rnejis 
ured i herrm al c one rntnibons in an cm imnnirnt.il setting c om erned 
ihe prrvi-rue of large outliers observations below the limit of deiec 
turn ind possible heterogeneity m dixpercion of the observations m 
s inouN gtoups of data defined by cov mates Hie parti* ular pn>per 
nr v (9 (he data studied (idled for a robust or non paramriru methml 
ol analysis which could be ipplini to cenvoied *Uu The methral 
proposed by /iiang w o applied The analysis confirmed Uh hv 
pothcMs th.ii application of mtrogrri fertih/ei mu rased the level of 
nitrate conummanon m sc.iter from shillow wells G.N,A 

95-1594 

Ntlrili* in walemmrxrw rep<»rt of thr A f'V Working Parly 

2 14, the A TV Expert ( ommitfre 2 1 on principle of iwwaue 
treatment with regard in their dixchargc to retTivlnR watery* 
and their ukcs 

Korn sptmdrn: Ahwaurr 1W4 41, Noil 2ftf»9 20 ?b (in (»er 
man) 

The widespread mtriKJut bon of miiific ilmn and drmtnficauon beat 
merits is part of th< punluation i vi k m (imnan sewage plants 
meant that the role of the oxidized inorganic forms of nitrogen had 
gained an inc reaving degree' of tmporlaiicc for the rxnlopM al quality 
of the receiving waters Ibis report prcvenN a comprehensive review 
of the origins levels of ou urrrnce ar»*J eiofoxi ologital vignificame 
ol nitrite in mitural waters and tlM)Mr receiving discharges of treaied 
•a wage foltowing an outlinr of the nitrogen cycle and of ihe 
reported incidence of mtmr m rivers in various parts of fiermany 
uricImJmg seasonal fluuuatiom) ilw origins* of munlc pciliution are 
reviewed including (heir relationyhip with high .immoma com cm 
nations and Uk extern of nitrite tumovrr amJ the magnitude of mpuu 
from sewage effluent dixchorges are considered Olhrr possible 
MUJfccv were the* diRhargcs from combined sewrr systems ctver 
flows and non point dmhaigci from ujlbvatecJ ■Hub and gransland 
especially as a result of the application of organic manure Somr 
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conclusions regarding preventive manures anti possible future 
trends hit outlined in respect nl rotmt inputs from several sources 
'English tramUu u ) R)pounds sterling, for lW) 

(dittany 

95*1595 

Nitrous wide In tin* weAlerc* Hay of Bengal. 

SWA NAQVI fNuiirmal Institute of Oceanography Goa), D 
A IAYAKUMAR M NAIR M D Ki MAR and M 0 
GEORGE 

Mannr ( htmtun 1994 47, No W4 269 ?7K 
Surfrti r saturations ami atmosphern flu sen nt nitrons oxide in west 
rrn Bengal hay bet wren Man h and April !99| ranged from X9 t 
21 iO pet cenl (mean 125 2 per trnli arid Irom minus 0 10 10 07 
umol per m2 d fmeant) 65 umol per m2 d) respectively Hu* ovciall 
nitrous oxide (lux trorn Bengal bay was rviminted as(l 0?7 0 077 If 
nitrogen pe 1 year 1 lie computed vertu al exchange coelfn lent at itur 
top of Ok* Ihmnotlmr was 0 lb c m2 per second There was marked 
accumulation ul mtuuis oxide in subsurface layers ot Bengal bay 
the total inventory ol excess nitrous oxide being estimated vis about 
A 4 ’(g mitogen Veriual profiles ol nitrous oxide were influenced 
by subsurface tin ulation and characterized by a pronounced maxi 
mum at about 200 U)0 m which intensified northwards Up to 100 
nt the relationship Irtwmuxccw nitrous oxide and apparent oxygen 
utilization was Imeat between hMl and IfHM) m values were not 
significantly 1 undated India 

95-15% 

A <iUr-»peciflc programme for nitrate reduction, with control¬ 
lable targets. 

R HIRMLK Olaverische l arulcsarnt tin WasseiwirtschaH 
Mum lien) 

Woisera irtu haft 1994 84, No I 2 (>52 655 tm German English 
summary I 

A simple procedure is ouilmed as 4 i methcHl ol calculating dtr 
tx'tmissihlr losses of nitrogen horn udlivaird soils into the'* surface 
and groundwater systems It was based on the knowledge ot sod 
ptopeiiies and their spatial variation so that each aie.i of similar 
storage caput itv w as c onsideud sepal ale !\ c oupled with a vimil.it lv 
detailed knowledge o! climaln vanalion (temper Him and ramlail) 
and leildi/ei rec|iiirements lor cropping or grazing I he rufiogcn 
inputs tiom utmosplieric precipitation were neglected as then were 
compel)silted by the riled ol demtnlymg organisms in the soil 1 he 
lesults obtained bom 1 dei.ulrd ev aluahoti on a held scale would lx* 
rr instated mio masimil pci milled levels tor nitrogen input trorn 
fertilizers Where il isnctcssuiy to momtoi vomplrame samples ol 
rtinofl and infiltrating water must he obtained and then umcentra 
lions ol mitogen dclermmecl and compared with the recommended 
inputs Illustrations ot die wav m winch the calculations are pci 
formed on a sapiential basis are presented The target s allies irqui red 
quite stringent measures 1 01 their cnlnjicmcnt (I nghsh tianslation 
l K5 pounds staling valid loi 1995) Germany 

95-1597 

Variation and carrvlstinn id dissolved oxygen with effluent 
quantify and stage of river Uanga at Varanasi (India). 

(i S SINoll (Osaka University Japan) and A S SINGH 
Indian Jmtrmd of { m oonme/mi/ Health 1994 Jh, No 2 7 9~Mt 
Rainwater and diluent sample 1 s weir collected fortnightly during 
1990 from V5 points around the Kapghat dram the primary outfall 
site for effluent reaching the (Tanga over at Varanasi Regression 
analyses showed a positive correlation between dissolved oxygen 


(IX)) and both stage of river and effluent quantity Reduced level 
and effluent quantity were responsible for up to 78 per cent of dr 
total variation in DO Even at the minimal reduced level, a sMisfat 
ton DO content could be maintained in the river by controlling the 
rate of effluent discharge India 


95-1598 

Surface aeration. 

J f- ATKINSON (New York Slate University. Buffalo), S 
BLAIR S TAYLOR, and T GHOSH 

Journal of lmnronmeninl />i# wee ring, 1995, 121, No L 113 I IK 
A model was developed lor the calculation of interface transfer flux 
for dissolved oxygen in a river system The model adopted the 2 film 
approach and film thickness was determined from either the turbuien, 
length scale or from the Komogontv microlength scale, as.sumini’ 
him thickness to be related to the smallest flow' eddies in ihe flow 
The 2 approaches for estimating film thickness gave values for the 
reiteration coefficient that were in good agreement with prevuuo 
models under vertically mixed conditions but also allowed dctermi 
nation of suiface oxygen flux under stratified conditions for whnn 
some other mcKicJs were inadequate LLS.4. 


95-1599 

(*round water resources of arid Rajasthan in relation to hy¬ 
drometeorological and chemical aspects. 

f) I) 07HA tGiouikl Walei Department fodhpui), Cj P BHAU 
I) t SH ARM A. and I* G J AIN 

Journal t>f Indian Walt r W<»k\ Axuh lalion 1994 2b, No 2 95 
98 

Hydrogeological investigations showed that ncail> 65 per cent of 
Ruiasthan was suitable lor groundwater development Owing to pom 
surface and subsuiface drainage die ground wain m a large pari ot 
the state was highly saline and as the rainfall increased from and '< 
humid regions the'* groundwater quality improved And areas wen 
ennehed with nitrate and fluoride in addition to Ihcir high salinity 
Methods to improve walei quality arc suggested India 


95-1600 

Natural concentrations of major and trace elements in some 
Norwegian bedrock ground waters,. 

I) BANKS ( Norges Grnlngiskc Undervokdse Geological Survey 
ol Norway Trondheim) and ( RPIMANN () ROYSFf H 
SKARPHAGEN aiuiO M SAETHER 
Applied (>eiu hrmtsfn 1995 It), No! I lf» 

Lwcntwight groundwater samples were collected from areas in 
crntrnl and south eastern Norway and examined lor concentrations 
ot some 40 major and trace elements A definite relationship was 
found between tire ix cummer of many elements and the lithographs 
or geological location Certain elements including fluoride sodium 
iron, uuinium. melon and possibly aluminium exceeded drinking 
water quality standards in some* areas The work contributed to the 
establishment of reference background levels for u wide range ot 
dements The values of analysed parameters provided a good com 
pan son with the Dutch A 1 background values which were developed 
for anthropogenic contamination assessment Norway 
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95-M01 

The b vdnufeoctieniicBJ cmnpi i of streams and hikes In 

Finland. 

p LAHERMO (Geological Survey ol Finland Espoo > 1 
MANNTO, and T TARVAIVEN 
\pphed GrtX'hemutn 1093 10, No l 43-64 
? At? data sets one from a country wide sampling programme m 19H* 1 
ml the other from a stream survey in I WO were used to examine 
kjuauc geochemistry in Finland The data came from 1163 stream 
sample* with sampling points determined lo include u drainage area 
of about 4(1 km2 and from 1I 7 2 lake samples representing takes ir 
die size range of 0 01 lo 10 km2 Ihc selected demminands were 
mi phnte chloride fluonde nitrate organic anion and colour cal 
mm magnesium sodium potassium aluminium iron pH alkalm 
»ty and specific conductance Anions were differently distributed in 
stream and lake waters Bicarbonate icm at a concentration oi about 
2M ucq per litre made up more than SO per cent ot the total amon 
i.ontent ol stream water Stream bicarbonate ion concentrations were 
about tnpic those present in lake waters The median comm nations 
ot cations in both lake and stream water decreased in the same order 
d magnitude from calcium through magnesium sodium, potassium 
aluminium hydrogen Median cation totals were 260 uecj pet hire in 
1 ikes and 4S0 ueq per litre in sticams Hsdrogcochenucal mapping 
d the data showed greater concentrations tor most elements near 
toasLil areas particularly lot streams I akes had a lower coastal 
distribution as selection was targeted on upland areas with greater 
tke density Data from small lakes showed gmlci divergence 
relies ting their differences m loc a! geology evert lor adjacent lakes 
1 Ik l irger 1 ikes with gre iter assoc rated catchment ireas had higher 
buffer capacity than sin ill lakes and then chemistry vvas more 
compatible w ith stre tins There arr W nMciettccs I 1 inland 


Water chemistry of the Gun reservoir iraim season I9X9 i * re- 
la(iotishi|>s between huinii colour and aqueous iron and their 
limnological importance 

1 M GAS Ml ARRI BIMCjIOHIDKAL A Caracas) 

4m fin fur HutrobioloRit |W4 132, No I 69 94 
1 actors regulating the metabolism and transput of clemenls m tlw 
Gun reservoir a tropical blaikwater man made lake on the C atom 
nvrr in Venezuela were studied Sampling stations were located on 
the inlet risers in the reservoir and downstream of tin darn V ai tables 
measured were dissolved oxygen umduttiuiv pM temperature 
turbidity coloui total suspended solids chlorides alkalinity dis 
sols ed silicates sodium potassium calcium magnesium andiron 
Principal component analy sis was used to interpret live results Oxv 
gen strafdicafion was observed it all reservoir sites 1 he w iter pH 
was as idle and condiKiiv ify s dues were extremely low Odofidi 
comentrations were very low t f * 4 mg per litret Silicate toncen 
(rations showed modente and ternpor il v matinns <) T S nip per 
hire) ( oriceniraiionv of dissolved metals varied with tmu Iron 
tonteniralion* and water colour imreact'd with ilepdi Iron w>as 
positively cone fated with conductivity and neg itnMy with dissolved 
oxygen Turbidity was correlated with iron total suspended solids 
and colour Waiters leas mg the reservoir were m oxygenated through 
natural mixing There are 47 references Vrncruebi 


05-1603 

Comparative water quality chanctirixitkxi bv K'A ofin un¬ 
perturbed and a polluted stream. 

1 PARDO i \ hnvcrxidad dr Santiago dr Compostela) 

V. 6n fur Uvtvmbtobgur IW 132, No 1 9* 114 
Principal component aruKlvMt was used to ftuatvtr the rhrmic«l 
dimsutc ami geographical factors influencing the quality ol the 
Louro stream and Tea stream, trihutuiiet ot the Mmo nvrr in Spain 
Parameters were measured in Variables included pH 

c ondtiv in its oxygen BOD3 nitrate phosphate sulphate chloride 
sodium potassium magnesium ami calcium In the Louro rompo 
new 1 (i ih exporting 64 1 pet cent ol total variancel was determined 
b\ a positive relationship with inorganic salts and mitnentv and a 
negative relationship between disiam e fmm the mouth and dissolved 
oxvgen Component 11 1 13 3 pe* <ent of loud variance) irpteseriied 
the temporal variation of water (|ualu\ In the lea component I (44 4 
(xu cent of total variance) was positively assoc is*let! with conductiv 
ny chloride nitrogen potassium BOD3 pH ami an temperature 
and negatively with rainfall discharge urul dissolved oxygen Com 
portent II (21 4 per cent of total variance) icftresrntrd a spatial 
gradient of metallic elements along the stream Spain 


03-1604 

Long term changes In indices of chemical and productive 
Hiatus of a group of tropical Ethiopian lakes with differing ex¬ 
posure to human Influence 

G M /TNABC (Awassa ( ollege of Agru ullurei 
4m hn tut HwJrohtofaftu 1994 132, No 1 11 A 1 2S 
The wutei chrimstrv ami chlorophyll u com entrations ol the 
Bisholtu uatcr lakes \ thiopra were studied in 1990 1997 tmd the 
results were compared with those of earned in the |96(K I Ik* 1 chem 
sslry of kilok hike was i ompkuely diMetenl as it result ol diverting 
t hr Mojo river into the lake* I hr 1900 Hkl2studv showed that nitrate 
Ir vi Is hud irrhhd phosphau levt Is hud dec teased by moo ihnn 7(K) 
nines and the silicate c one miration had dcu reused lo abrnit u tenth 
lb< coiiductiyitv lud decreased H) lold arid live pH ot the lake had 
uso diucased The chlorophyll o concentration had halved 
( hungry in the other Bisholtu crater lakes were uwne variable and 
were minimal Nitrate pbosph'in c ah mm amJ potassium t oin entra 
linns had iru rt ased and sulphite e blonde imlsilic ate r one entrations 
had generally dec re ivrd Ethiopia 


95-1605 

Major and tract* ckmenb. in precipitation on western Swltm 
la ml. 

() A IT! IA ( Vwiss Federal Institute of Tec hnology I ausanne) 
Atmoxphrru frutnmmrnt 1904 2K, No 22 Vil7 3624 
Dh c<imposition of ptec ipitalion was Mudtcd over a 2 year pentnl m 
weaklv contaminated rsowsiems m wrsiem Vwit/etlarwl to deter 
mine the iver ige < ominflations of coniammants the ongm of the 
c lements comerned, and the role of atmospheric deposition in bio 
geochernual vvcles Hie maior elements studird were yrnfium f«» 
tiumrn silicon ud< mm and magnesium togrfhrr with rhlondc 
nitrate *mf sulphau* Fhc tract elements investigated were boron 
vanadium chromium minganrse nuke) mm /me topper lead 
rubidium sirontmn* and banum Mom of thr elements ongmaied 
from se^wflier f»r the conimrmal i nisi Llrments released b) human 
.Mtivmes were subiect to long range transport Tliere air 41 rrfn 
encc" Swit/crland 
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n«\m 

FkiodlniK urea and sedimfisi conUminaUmi of Ik river Muldt 
(GcroiiMiyl with P( DD/I and other orfpmk poUuUnfcc 

M wri KLN (ITU GmbH Berlin; T WALKOW. b JAObR 
ami U ZhM HMAR LAML 
(hrmtnphrrf 1994 29, No 9/11 22H 2212 
Around 300 sediment, top soil and xubnoil sampler from uo\» 
sectional and longitudinal profile* of the Muldc river flood plain 
umhmcni were analysed lor polychlorinated djhen/o-p dioxin*, 
polychlorinated dibciuofunms (K £)D/I) and other pollutants The 
BiUerfek) region showed rnuc h pollution vs ith some samples contain 
mg ppm levels There were also inputs upstream ol the region 
principally ol DDf with its metabolite* and F* DD/b There was 
evidence that some ol this conUimnalum had remobih/cd and 
readied t he blhe river part of whose floodplains tout .lined 1000 rig 
toxic equivalent per kg A major Hood could transport pollutants in 
large quantities High levels of eruubutyllin in Hamburg hatbour 
sediment* probably arose from the Bitterleid Unless this historical! v 
polluted area was cleaned up jt could seriously affei l the beneficial 
results obtained by pollution control downstream Germany 


951607 

Historical changes In the ecological health of the Newark hay 
estuary, New Jersey 

f) W CKAWrOKf) tlhemKisk Portland Mt ) M 
BONNfVIl U A (dl MS and H J WLNN1NG 
/ r oioxu and t m ironmenuil Sn/efv 1994 29, Nol 276 10^ 
The health of tlie Newuik bay ecosystem over the past cent\ir> was 
evaluated and the various environmental stressors likely to have 
resulted m impaued ecological conditions air examined Historical 
trends in various water quality panimrteis and sediment levels ol 
toxic contaminants throughout the estuary are reviewed and surnrna 
n/ed ITie available data indicated that the diversity and abundance 
ol aquatic specie'' within the estuary had been substantially reduced 
since the late I HOOs due to intense mdustrmiiration and urbani/ ition 
Water and sediment quality m major rivers and bays linked to the 
estuary bad also been severely imp Hied and a significant amount ot 
natural habitat destroyed due to industrial development urban ex 
pansions and shmclme modilu ations Hiesr parameters all affected 
the ovrutll health ot the ecosystem l>uc to pollution control me as 
uies and the reduction in environmental stressors there had heen a 
gradual imprnvemt ni in the ecosv stem over the past 2 deludes There 
air 14 t rrleu ru es USA 


95-1608 

A further Investigation of source* of pollution in 1 ecu warden 

( ROOS tWutevren A Most R \1 van dm BOOM! N and K 
vn NINGf \ 

H2U 1994 27, No 2b i'\ (in Dun h \ nglish summary 
p 761) 

Preliminary results are prise need ot an investigation into the smm.es 
of urban wastewaters m leeuwarden to characterize them and to 
ascrrimn into which waterway thev flowed Maps of the area are 
given showing the categories into which the surface waters are 
i] jussi tied together with the maim components of the effluents in 
them An indication ot which ,K>rtams nt the wateiwas network 
would eomplv with and which fail, die national general standards 
for the specified components is shown (Fnghsh translation 210 
pounds sterling valid lor 199S) Netherlands 


954609 

Atmospheric pollutants and their effect* on quality of water. 

N f GHOSH [NationalI Institute of Hydrology, Roorkee) and S 

M SFTH 

Indian Journal of Environmental Health. 1994, 36, No 2. 104-114 
The chemistry ol atmospheric pollutants and the mechanisms of their 
deposition are considered The urban environment, forest canopies 
nme ice and snow covers all influenced precipitation Atmospheric 
pollutants affected the physical, chemical and biological charoc 
tenslic* ot water India 

954610 

Water quality In Jayanthl Nalla and Panchaganga at Kol¬ 
hapur. 

B B HOSLTTI (Kuvempu University. Shimoga). A R 
KUUKARN1 and H S PATH- 

Indian Journal of tm tronmenml Health 1994 36, No 2 124-12** 
Jayanihi Nalla was a freshwater stream originating from Kalambt 
lake It received effluent discharges and became polluted before n 
joined the Panchaganga river Physico-chemical characteristics nf 
the lake Nalla and river were assessed and the impact on river wale 
quality was evaluated Industrial effluent needed to be treated hefnn 
discharge into the Nalla India 

954611* 

Effects of land disposal or municipal sewage sludge on fate or 
nitrates in soil, slreamhed sediment, and water quality. 

J A TlNDAll fl’S Geological Survey Denver C olo j k J 

1 Ul I and N G GAGGlANI 

Journal of N\drotoq\ 1994 163, No 1/2 147 !H^ 

Die effei I of sewage sludge disposal at the laiwrv disposal site nr u 
Denvei Coin on soil stream bed sediment mil wain quality w t 
investigated over a 6 year period Sources of leachate were aK i 
monitored with particular attention to nitrate 1 he extent and i its < 1 
movement ol the plume of affected groundwater and the pntrnlnl 
for .icldttiornl sludge leaching it the site were examined Thirtcn 
wells in an alluvial aquifer in live study aic 11 onlutned water whict 
was probably nliectrd by sludge leachate Tlie disposal area appear* H 
to be irsporiviblc lor uurcased nitrite arid nitrate concentrations m 
alluvial groundwater at the sue Higher levels ot sodium cakiun 
magnesium sulphate bicarbonate and chloride wrrr also noted 
l S A 

954612 

Rainfall-related pollution or watercourses identification and 
evaluation of critical pollution events, quantification of their 
effect and costs of further remedial measures. 

Cj Mb HI HART (l niversiiat (icsamthix hsculc kasseh 
Anerri/vinderi* 4/mmw r 1994 41, No l l 1994 2001 ( in Ger 
man English summary! 

As the application of advanced treatment mcthcxJs at sewage treat 
ment plants becomes more widespread the level ot pollution asso 
ciutcd with dtsihargcs of stormwater and related direct inputs u 
iccciwng waicis becomes more critical for the maintenance ol in 
acceptable water quality bora preliminary cheek tm the significance 
ol such dischaxgcs an estimate ol the magnitude of the inputs during 
periods of low stream flow is adv isable The ecological effects of such 
shock loadings being evaluated with rtfereme to the concentration 
ol ammonia downstream from a given outfall Methods of perform 
mg these calculations are described based on a combination ol direct 
observation and time senes analyses and the benelits of allowing a 
higher proportion ol the stormwater flow to undergo treatment arc 
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examined By increasing the proportion of stormwater in the com 
hmed sewage flow entering the treatment plant by around 50 per cent 
a major reduction in the pollution load entering the receiving water 
would be achieved, equivalent to the provision of additional retention 
capacity amounting to 40 m3 per ha or reducing the paved surface 
; iira by 20 per cent (English translation 320 pounds sterling valid 
lor 1995) Germany 

95*1613* 

Herbicides and nitrate in near-surface aquifers in the midcon- 
tinrotal United States, 1991 

D V* KOLPIN M R BURKART and t M THURMAN 
l S Gin emmeni Pnnnn$ (>ffii t Wa\htnt>ton P( Geological 
Survey Water-Supply Paper No 24H 1994 I4pp 
Ihc incidence and distribution of selected herbicides including 
metabolites of atru/mr and nitrate ions in the neat surface aquifers 
(up to 50 ft below ground) were investigated in the corn and soya 
Iran growmg arcus of central l S A Waler samples were collected 
during spring and summer 1991 from HH w ells in a total oi 12 stales 
including unconsolidated and near surface bedrock formations Die 
results are an a Used with respect lo the nature of die herbic ide (or its 
mrtaholiur) geographical location and hydrogeologic I actors such 
tis land use and cropping practices Heibiudes and excessive nitrate 
levels were detected more frequently in ground* ulci from die un 
consolidated than the near surface bedroc k formations I l>c depth to 
tire lop of the aquifer was inversely related to the frequents of 
detection while the proximity of streams to the boreholes also 
aftcctrd the frequency of herbicide occurrence Significant seasonal 
differences were observed m respect of herbicides hui not for excess 
nitrate (levels of over \ mg per litre) levels ol nitrate exceeding the 
l S LPA mournnl contaminant level for drinking water ol 10 mg 
fx r litre were found m 6 pci v cm of vamplt s l -S A 

95-1614 

Fluoride* in ground waters of l nrum ft P ) and Shiv purl 
(VI P ) districts 

M KAMA KAO (Indian Institute ol Technology k inpur) t S 
SHAJI L lYfNGAR and ( VI NKOHAC HAR 
loumal of Indum Wait r Wark\4 \uh union 1994 26, No 1 1H0 
I H1 

f luondr was inalvsfd h> the SPADNS method rt placing evt lo 
ht xyUnediainincktra u.c!it md in tht tot »1 ionic strength id|usnng 
buffer with sodium citrate ( imcentration of fluoride m ground*a 
Ur were dependent on tht. nature and loe ition n! tlx »ourcc ami the 
dt pth ol Ihc water stratum Adjustmc m ol draw off position lo reduct 
fluoride concentrations w is prdcrrul to ihc install ition of fluoride 
removal treatment India 

95-1615 

Ilie sensitivity of surface waters of Great Britain to acidifica¬ 
tion predicted from catchment characteristics 

M HORNUNG (f IT- Granges ova Sands) K R BULL M 
( RE SShR J ULLYPTT J R HA11 S l ANGAN and I 1 i 
1 OVfLAND 

bnvironmenial PoUutum 1995 87, No 2 207 214 
A map indicating tht sensitivity of surface waters to acidification 
was derived from soil land use and geological information the latter 
using an existing but slightly modified map Sod sensitivity deter 
mined by buffenng capacity was derived from I km databases of soil 
information Derived soil maps were modified to account for agri 
cultural liming in arable and managed grassland Data were merged 
using a geographic information s> stem and a final sensitivity c hmi 


fruition made on the basis of expert know hedge and experience of a 
similar process in ^ ales UJK. 

95-1616 

l^mg-tmn changes in water and anil chemistry in spruce and 
beech forests, SoAing. Germany 

l <1 YfcLSSHJNk \ Agricultural Umvcrsitv 5V»grningcn 
Netherlands i k J MHWK5 l MATYNFR and A S11 IN 
fn\ imnmentat N reme A 7n fao/ogv 1995 29. No l M 58 
The long tcim changes in the chemistry of bulk prex ipimtinn 
through! ah w ater soil water and ext hangcablc base cations in Get 
man forests were examined lot the pcmxi l%9 1991 Although 
analytical methods changed during ihrs time comparability was 
ensured Changes were sought by hneat regression models with 
’tutocorrelated emirs Time trends in dissolved and exchangeable 
pools ol base uitions in the sods were compared with simulation* 
from a simple mechanistic soil chemistry model to identity the 
processes controlling longterm changes in suit (henmtiv Until 
1976 there had been much amid ha! inn in the soils from sulphate 
depovuion IV Utter dec leased significantly utter this period but 
acidification continued m the spruce sod uv atmospheric deposition 
ol calcium and magnesium tell f>ut soil dissolved sulphate concern 
trillions remained high Hie sc factors were less pronounced m iIht 
beeth soil so the reduced sulphate deposition rexulted in a recovery 
in the soil s base saturation in the I9H(K rherr are 40 references 
(»erm«m 

95*1617 

Alkalinity and total carbonate In the Arabian Sea ( arbonate 
depletion In the Red Sea and Persian Gulf 

1 ANDl RSON (C lulmm University of I ethnology and 
Gothenburg University Sweden) liiul 0 DVRSSiN 
Manru ( 1994 47. No V4 195 20 2 

flic annual dec rease in alkalinity in the Persian gulf and Red sea was 
estimated as 0 126 and I 650 1 mol |x*i year respective]* ihts 
unounted to a loss of c irlnm as calcium t urhomttr of 12 Mums pet 
vcai cbovit 5 pa lent of the anmid riva input ol c itrbon is hydrogen 
t arbonate There was an increase in tht depth pi of tic of specific 
ilk limit v lx* low 600 m Ihc depth profile ol alkalinity morgana 
c irhnn showed low v dues below the rupholu /oik A srh selected 
lo show the relationship between dkuhmtv inorganic v uihori and the 
concentration ol phosphate ami nitrate plus nitrite showed that a 
slope of 15 lined the phosphate dau except in deep water where 
do solution ol carbonate might prtxJlucr high valursof alkalinity m 
organic c ubon The slope* of 105 (5 (or ( N did run lit lire* data and 
showed a loss of nitrogen du< tn denitrdiianon die nitrogen loss 
being 45 5 per cent between 215 2H5 m Saudi Arabia 

95*1618 

Impact of land u m and soil type on the contribution of mil* 
ptiatc to total sulphur tn drainage water from upland anils 

T A AROWOLO (Aberdeen Umveriaty) M S < RIASiK and 
A ( I DWARDS 

Vr rrn< r of ihr Fatal tm tron/tu-rU 1994 158, 1 19 146 
Air dried sample* of a range of northern l K sods were analysed 
for pH loul carbon local nitrogen totaJ xulphur and varum* forms 
of xulphur Soil solutions obiamed by centrifuging the original sod 
samples were alw> analysed l ’P to 50 per cent of I be *ulphui m sod 
solution was non nulphale organic w component which if ignored 
would cause inaccurate catchment sulphur budget* No single or 
simple combination of *oil factors explained the divinbution and 
amount of sulphur f arbon to sulphur mno* and the relative 
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amount* of sulphur leashed in organic Unm probably depended on 
acnl chemistry, vegetation type*, variation* m atmospheric deposi 
non and sod management hutiury likcrpreution aJso tompli 
talcd by biological transformations and selective sorption properties 
of lop 101 1 compared with sub sml jv sulphur containing solutions 
migrated There art* I 1 rclerrnces I .K. 


95*1619 

Chemical characterization of sediments and pore water from 
the Upper Clark Fork river and Milltown reservoir, Montana. 

W 0 BRUMBAUGH (Midwest Sttetu c Center, Columbia Mo) 
C G 1NGERS0LL N l KEMBU 7 W MAY and J L 
ZAJICEK 

fnvtronmrntal Ioxi( and C hemtttry 1994 13, No 1 2 197 J 
19tP 

As part of a hate I me nvk assessment progtumme minuted m 1989 h> 
the U S KPA at lhe Milltown reservoir Superlund site m Montami 
USA physical and chemical dura* (eristics of surtu lal sediment 
samples from the upper Clark fork over ami Milltown reservoir were 
analysed Coincniralions of arsenic cadmium coppei manganese 
lead and /me in surficul sediments from dr positional /ones de 
creased gradually downstream m the Clark Fork river but then 
increased in the Milltown reservoir stations Metal chemistry in river 
and reservoir sites was generally similar Large percentages (50 90 
per cent) of food cadmium copper lead and /im wrrr cxtrailuble 
by t N hydroc hlorn acid < opper and /inc accounted lor ovei 95 per 
i ent of Ihe extractable metals on a molar basis Ac id volatile su Iphidr 
( A VS) concentrations were mcxlerale in most samples and appealed 
to regulate dissolved metal concentrations in sediment pore wain 
Dissolved cadmium copper and/im concentrations were relatively 
high m |>orc waters ol sediments that were low in AV S Fhcre are 4*1 
references ll.S.A 


95-1620 

Spediition of Iron and manganese in dam water partlries us¬ 
ing electron spectroscopy for chemical analysis fKSCAh 
M /AW (Australian Nm leaf Science and I ethnology 
Or gumration, Mrnai NSW) and 11 ClllSWf l I 
ritUmkt 1995 42, No ! 27 40 

Samples taken at various depths ind seasons from North I'me dam 
near Hu sham* Austiaha were used io build up a water column 
piohlc the sptuadori of iron and manganese compounds retained 
by membrane filtration was studied using election spectroscopy tor 
thcnuuil analysis (( M At I SC \ results showed that imn(lll)com 
pounds predominated in the whole water column in any season nt 
the ye at Irotklli species varied in the hypohmmon t bottom laser) 
In summer nunganrsetlN ) compounds predominated in the epihm 
nion (top layer ) while both mangancsc(ll) and manganese! IV) pre 
dominated m the meiahnmion (middle Inyei) and the hypohmmon 
Various rut joe of manganese! II), rnangancse(lll) and manganese! IV > 
compound* occurred down the water column Hie majority of man 
gancse(fV) compounds were found, throughout the water column 
after heavy ram and winter season The ratios of atomic conccntrn 
turns of iron and manganese (determined b> BSCA and atomic 
ahtorpticui spectrometry) are also discussed There are 15 references 
Australia 


95*1621 

Aluminium speriation variations In an addk upland stream 
draining the Hafren spruce forest, PlynUmoo* Mid*Wales. 

C NFAL (Institute of Hydrology Wallingford) 

Journal of Htdrolng y 1995, 164, No 1/4, 19-51 
An established model based on an equilibrium thermodynamic ap 
proath wax used to investigate the speciation of aluminium in an 
audit stream drjinmg a spruce forest, the Hafren forest in Mul 
^ales Estimates of aluminium complcxation with hydroxide, fluc*- 
ndc and sulphate and with dissolved organic mailer and silica woe 
obtained 7 nvjlent aluminium and aluminium complexes with duo 
ridr with dissolved organic matter and with silica were abundant 
while aluminium hydroxy-fluorides uml sulphates were much 1 cm 
so There was a larger scatter in the data, pnncipally due to variations 
in stream water chemistry at a given pH There are 4f) references 
U.K, 

95-1622 

Application of a mass balance model to assess in-placc arsenic 
pollution. 

M I 01AMOND (Toronto University Ont) 

/ mtwnmetital V< itmf cl Tf< hnolnt!\ 1995 29, No 1 29 42 
Arscrni dynamics and mobile arsenic arising from sediments u. ■> 
basins ot Moira lake in eastern Ontario were desc ribed by a simpii 
steads state mass balam e mwiel bused on equivalence as an equilth 
nuin criterion and an established quantiiative air watei sediment 
inter action mink'I I he model was calibrated lor conditions hefnrt 
the lake was polluted while the incoming arsenic load was high md 
lastly when the external load had been drastic ally reduced Monitor 
mg data had indicated that although Ihe Uke had been a net sink (or 
atsenu when incoming levels were high it was now releasing the 
element Ihcmcxkl was used in conjunction w uh the linear ndditivn\ 
principle to distinguish contributions Irnrn unrem loadings and 
in place pollution and to quantify downstream movement of m 
plait pollution Hu latter depended on sediment water exchange 
which was dominated h\ sediment teMispotiMon As intuits ol arsenic 
tell the sediments became increasing!* a soime ot arsenic so that 
lurthcr decisions on controlling upstream arsenic contributions 
should lx* taken in the know ledge* that the lake itself w is becoming 
an important source There ire S8 references C unadtt 

95-1623 

Sunlight-induced formation of dissolved gaseous mmury In 
lake waters 

M AM\OI (\ oik ( mversits North \ or k Ont * (1 MIERU 
1) R S 1 I AN and I) J McQI l I N 

/ m ittmmt nltil Si tint t it Juhnolo^ 1994 28, No M 2V>6 

:ri 

Ihe eltecis ol sunlight and hvdroczcn peroxide on dissolved gasrou 
mereury tDGM) production in lake water were studied The effect 
ot l V B light (2H() 120 nml was assessed Samples me abated in 
transparent bottles yielded DGM levels that were 2 4-8 9 time^ 
higher than those kept in black bonks DGM production rates varied 
seasonally ranging from 1K2 I'M per h in August to 17 fM per h in 
November! CV B light was responsible tor less than 25 per cent ot 
the DGM production Hydrogen peroxide did not have a significant 
role The presence ol a die! pattern ol DGM production in surface 
water was investigated The highest DGM levels were observed ai 
noon and the lowest ones at 6 00 AM just before sunrise Depth 
profiles of DGM concentrations were obtained to identify the site of 
maximal DGM production in the water column DGM levels of up 
to 256 fM were found m the epilimnion, decreasing to 59 fM at 6 m 
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*md increasing tn the hypolimmon to 100 FM It is hypothesized that 
the primary process tor DGM production in lakes was thr biological 
or photochemical reduction of mercury in the epihmmon b) visible 
light or UV- A light Canada 


95*1624 

preliminary study of the redistribution and transformation of 
HgS from cinnabar mine tailings deposited in Honda bay, 
Palawan, Philippines, 

G BENOIT (Yak School of Forestry and environmental Studies 
New Haven Conn ) ) M SCHWANTES G S JACINTO and 
M R GOLD COLLINS 

Wannr PoLlution Bulletin 1994 2d, No 12 “*54 759 
( mnahar mine ladings from mining operations in Palawan the 
Philippines were used in the construction of a fo(X) m long peninsular 
in Honda bay Samples from the peninsular and from sediments from 
surrounding water contained mercury at concent i at ions up to 570 
ppm Natural processes transported mercury up to 10 km from the 
peninsular in a principally u>astwise directum Mercury was prrfei 
entially associated with line grained organic,illv rich sediments and 
penetrated over 10 cm into sediments near the source As unmibar 
was transported awuv from the peninsulai it was rapidlv converted 
to bumuslable forms with up to Ml pci cent loriversion occurring 
within 10 to 40 m l.S A. 


95 . i (as 

( hemicaJ and isotopic examination of produced waters from 
the BP-Wolf lake in situ combustion pilot. 

I III l Off ON ifalgarv l mversit) Altai M SHI V Al It R t 
\AHN\R1DA andH k KROl <Sf 
Kpphtul (ft(n Herman 1995 10 , No I 05 >0 
I he isotopic and chemical composition ot w atm c oproduu d m oil 
reservoirs heated hv m win combustion were used to examine the 
combustion processes that look place in the BP WoJl hike pilol sik 
in Alberta I he processcsmi luded production ol caibon dioxide and 
dissolved Milphak ihc mixing of water and variations m water 
hi rmstrs that arose born heated /ones Waur resources included 
overlying and unde rising aquifers pou w ik r in oil heating strata 
aid wairrs from the combustion proct ss and the mjee lion ol steam 
Mixing behaviour was complex with multiple water sources and 
rock and water reactions aciing tn modify water composition 1 oi 
mation water injected steam and combustion generated water were 
identified by chemical differentiation hut pore waters and aquifer 
sources were indistinguishable I he approach of the combustion 
front could be monitored by dissolved species such as silicon diox 
ide the sodium potassium ratio and chloride Sulphate was less 
idiablc Significant water and rock relictions were indicated from 
isotope composition of produced waters From the evidence of 
carbon isotope composition of bicarbonate ion oil oxidation at high 
temperatures was the major producer of carbon dioxide but at lower 
temperatures carbon dioxide produced bv mineral carbonate disso 
lution became significant Combustion derived sulphate concentra 
lions wrrr up to an order of magnitude greater than that which arose 
Irom steam heating Both the oil and pyrites were contributory 
sulphur sources though isotopic examination suggested that die high 
sulphate concentrations associated with the advance of die combos 
lion from resulted from pynte oxidation There arc 15 references 
Canada 


*5-1*2* 

l>mchin* from ittme crab traps dipped in Fungltroi: dM 
fWi preservative. 

J S BARRL (South Florida l mvrrsitv St iVtmburg* and F S 
van V'LFTT 

Huilrttn irfFnurtwmmtui ( imhjmtmuum tinJ Tout o/ojjy 1 994 
51, No 6 819 

15 ik and cypress slats were soaked m a I 10 mixture of Fung* I rot 
with diesel fuel for 10 d allowed to weather for up to 8 weeks and 
then submerged m seawater IHe*cl fuel hydrocarbons extracted 
from wood samples m various times during this process were ana 
lysed All measurements wete expressed in terms of the surf we wa 
of wood used to make a stone c i,ib trap After dipping the pine sluv 
had absorbed the equiudem ot t 5b litres of diesel fuel per trap and 
the cypress slats had absorbed 2 04 hues pei trap f Hiring the K week 
wealhenng peutxl the diesel concentration dec reased by 84 per cent 
m the pme and h\ M2 per <ent m I Ik cypress Neawatrr immersion 
could remove v irtually all the remaining hvdroc arbons showing die 
importance of adequate weathering to avmd hydros urb*»n pollution 
of the water IKS A 

95-1627 

Dm fule of the oil splUrd frimi the LxxonVakiet ttie mass bal- 
liner is the most complete and accurate of any major oil jtplil 

P A WOl 11 fNational (Xcanographu and Atmospheric 
Administration Silvei Spring Md I M J H AMI 11)1 J A 
C.Al I G WAIABASASHI I SHOR f C (XT AIR! S RUT 
) MK’HI I J K PAS M J HRAPIKH K S HANNA and P 
S\l I 

l nxtnmmsnUil inn t A f?t hnuloiz\ 1994 28, No H 5MIA 
M»H \ 

Pic I %\ on \ tilth * grounded on a reef mPnrici William Sound Ain 
on March 24 1989 spilling 10 N million gallons ol etude od into the 
Sound The processes that affected ifu* distribution and tiumfuima 
lions of the spilled oil were ins esiigaied and a spatial tc ni|H>ial mass 
balance to autumn 1992 was consiimied Pintesses that affected (hr 
I air ol die oil are discussed t v ipot idon distribution oi hvihoc u 
Nuts in nr recoveiy or dcsfimtinii of Moiling oil »hs|xrvton and 
dissolution phvlolyso and hitKlrpraduLon in the wain tolumh 
irarivfoirn mofis of U nc bed oil ret oven and disposal ol solid oils 
Ai*k\ shoreline in aiment hiorc mediation hind* gradation nans 
Im irI of oil to subddal scdirm nl, It was t ami Med that 20 jver y enl of 
ihc spilled oil rvjpoMicd an 1 under went photolysis in the Umov 
phi ir 50 per cent vc.n degraded 14 pci tint was H< useful or 
disjosed of I per cent remained m the water column 2 [>ei cent 
remained in inlciiidal hboie line* and I G**r 1 remained m subndal 
vcdiriKnis Pierc arc trO letcrrnccs L.S A 

95-1628 

Special ion of FJ)T A in ruituroJ waters* exchange kinetinn of 
irnn-fCDFA in river water 

H XPF (Swiss federal Institute for hnvminrncmal SuetKC and 
ire hnology (f AWA(») Kaxumenbnumt I Sl< j»f > and f (i 

KARI 

IjiurontnenUil Suem e A tn hnolux\ IMM5 2V, No I 50 68 
fheexchange kinetic m«( tronfilh M)f A with /me andc ?<U ium were 
studied in natural river water i PIA was measured by convening to 
propyl esters and nnaKong by gas chromatography The exchange 
of the ironHIl) complex with nik was followed by voltaminernt 
measurement ol labile /me and by the disappearance of the mm 
complex measured as a photokibi 1c species The second rmter rate 
constant for this exchange was 10 1 prr mol sec ond the dixsexr latum 
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of irtm{lH>-EDTA appeared to be the rate limiting step The ex 
change of zinc with cakrnm EOTA wm much faster with a second 
order rale constant of 1 UK) per mol second The exchange of 
iron(llf)*EDTA in over water had a half life of around 20 d If a 
complex such as this was initially present, then it would determine 
five fate of EDTA in most river waters since equilibrium between 
EOT A and other metal specie* would probably not be attained in the 
time scale of river flow The theoretical background ix explained 
Switzerland 


<>54629 

Nonpolnl-wnirce groundwater contamination by l,2*2-trU:hk>- 
roproptinr, a trace Impurity In will fumigant formulations. 

S. Y SZETO f Agriculture Canada, Vancouver, B.C ). G 
GROVE, H UEBSCHER, B HU, and B J ZEBARTH 
Journal of Environmental Quality* 1994, 23, No.6, 11671370 
Pesticide contaiTiination of the Abbotsford aquifer, B.C , Canada, 
wns investigated by analysing 514 groundwater samples from 60 
piezometers and 23 domestic wells during a 11 month period Purge 
and trap capillary gas chromatography mass spectrometry detected 
a new contaminant. J ,2.2-trichloropropane (1,2,2 TCP) in 2% sum 
pies which was confirmed by full scan mass spectrometry Water 
collected from 34 piezometers f57 per cent) and 10 wells (44 per 
cent) contained 1,2.2TCP Mean concentrations were 0 12 ug per 
litre for piezometers and 0 14 ug tier litre for domestic wells with 
maximal concentrations of 0.62 ug per litre and 0 32 ug per litre, 
respectively Samples of tire soil fumigants Tekinc (L3-dichloro 
propene and 1,2-dichloropropune) and Telonc II fl.3 dichloro 
propent) for controlling pathogenic nematodes m raspberry 
production contained 0 10 3 per cent of 1.2,2 TCP by weight as 
impurities and the presence of 1,2,2 TCP in groundwater probably 
resulted from previous pesticide application in the study area Trace 
concentrations of an impurity in a pesticide could result in significant 
groundwater contamination under appropriate soil and climate con 
Oitions Canada 


95*1650 

Herbicide Interchange between a stream and the adjacent allu¬ 
vial aquifer. 

W, WANG fU S Geological Survey, Columhin. S C L and P 

squillact: 

Environmental Sartu-f A lechnolityv 1994. 28, No 13. 23 36 

2344 

Herbicide interchange between a stream and the adjacent alluvia! 
aquifer, and quantification of herbicide bank storage during high 
stream flow were mvtwugaiai on tlve Cedar river floodplain. Iowa, 
USA During base-Bow conditions m February 1990 the hydraulic 
gradient was from the aquitcr to the river Atrazine concentrations 
were stratified w ith largest concentrations near the land surface Flic 
atrazmc metabolite dcscthyUirci/mc was distributed more uniformly 
with mean concentrations of 0 13 ug per litre Concentrations of 
umciryn, metribuzin, prometon, prometryn, sona/mc, mid terbutryn 
were lower than the detection level During high streamflow in May 
1990 large concentrations of all herbicides were detected in the river 
Concentration* of atrazine. alachlor. cyana/ine. and mctolachlor 
were 3. 5, 2 6, and 5 5 ug per litre, respectively. During flooding m 
June 1990, eoncentranom of nlachlcw, atrazine, cyana/inc and me- 
lolachlor were 0 .37, 3 8, 0,67, and 12 ug per litre, respectively 
During March 1990, herbicide hank storage of alachlor, atrazinc and 
mctolachlor wax evident in well water 20, 50 and 10 m from the 
river's edge Herbicide hank storage could he quantified by multi¬ 


plying herbicide concentration by effective area represented by 
well and an assumed porosity, UJLA 


95-1631 

Threats to water quality from peatkfcfoi - case histories from 
Denmark. 

A HELWEG (Danish Institute of Plant and Soil Science, 

Slagehe) 

Ptsttcidr Outlook , 1994, 5, No 5, 12-18. 

Incident* of pesticide contamination of water supplies art described 
Situations which need to he guarded against include direct comanu 
nation of wells during filling of sprayers, pesticide treatment near 
wells and well borings, repeated filling and rinsing of tractor sprayers 
in one place, particularly when on soils of low organic content 
improper disposal of waste pesticides, pesticide use during autumn 
and w mrer and the use of teachable herbicides for total weed control 
on mineral soils The source of pesticide contamination of ground 
water needs to be traced so that it can he made dear that agricultural 
use is possible without exceeding the EC drinking water limits foi 
pesticides Denmark 


954632 

The rise and fall of PCBs: time-trend data from temperate in¬ 
dustrialized countries. 

G SANDERS (Lancaster University). S J EISENRHK'H, and K 
( JONES 

Chtmosphert, 1994, 29, No.9/1 I, 2201-2208 
The chronological input pattern of PCB in the U K is discussed with 
evidence from 4 lacustrine sediment cores, one omhrotrophic pea? 
core, 2 sets of an hived soils and herbage samples Accumulation 
rates and dating were carried out by measuring lead-210, caesium 
1 37 and caesium I 34 All methods showed 1963.1970 as the period 
ot maximal input, since then, a substantial tall in PCB had occurred 
which was mirrored m the USA The more chlorinated congeners 
were at higher concentrations m the sediments and peal compared, 
with herbage In some cases, sediment dating w as difficult through 
mixing, disturbances during sampling, and advectmn of isotopes 
"Die results demonstrated a decline in PCB concentrations hut further 
work was requited to identify the fate of the compounds and then 
concentration trends in predator species l\K. 


95-1633 

Are PCBs in the Great Iaikes approaching a new equilib¬ 
rium’? 

D W SMITH (BCM Engineers, Inc , Plymouth Meeting. Pa.). 

En\ inmmt'ninl Science Jk Technology, 1995, 29. No. I . 42A-46A 
The U sS EPA s view that contaminants in the Great Lukes, partial 
larly PCB. were reaching a new equilibrium with external sources is 
critically examined The view- was based on 4 assumptions that the 
rate of decline of PCB in Michigan hike Fish was falling with lime 
that a first order rate of decline was an appropriate model, that 
short-term changes in Fish tissue concentrations reflected changes in 
ambient levels and external loadings; and that a new equilibrium was 
possible AH these assumptions were considered unsound because of 
inappropriate statistical interpretation and a misunderstanding of 
prey dynamics As a consequence, the Great Lakes Water Quality 
Guidance proposed by the U.S, EPA had no firm basis and required 
reconsideration. U.S.A. 
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*5 1*34 

HMty righMrf-wy amtaminaals: poiycydk Artmudt hydro¬ 
carbon*. 

M 1 WAN <Envirunnieiu Canada, North Vancouver. B C ) 
journal of Environmental QuaUi\. 1994, 23, No 6. 1297' 1 *04 
Laowfe of dmrh water and sediment sampler collected from uulu> 
radway, parkland and farmland sites during 3 consecutive period* of 
maximal runoff and of samples of soil and chlorophemil iCPVcreo 
sote-treated wood from utility power poles and railway ties were 
analysed by gas chromatograph y-rrum spearomerrv High levels of 
15 common PAH were detected in treated wood with loneeniixtUcms 
oi approximately 62.CXKI and 16.001) mg total PAH per kg in poles 
and railway ties, respectively No PAH were detected in parkland 
ditches but all compounds occurred m farmland and utility right of 
wav ditches Total PAH concentrations in utilu> ditches 4 m up 
via am and 4 m downstream of power poles were * and 23 ug per 
mre respectively compared to 552 ug per litre in ditches adjacent to 
die pole No PAH occurred in parkland ditch *cd invents while total 
concentrations of 15 mg per kg were monied in utility ditch scd» 
mrm adjacent to a power pole and 3 l mg pci kg at sites 4 m 
downstream where PAH residues were detected consistently Ballast 
soils at pole bases contained *076 mg PAH per kg Methods of 
reducing PAH in utility drainage which could have chrome tome 
effects on fish and aquatic invertebrates are discussal (amid* 

95 , 1*35 

Parlkle-asxociated PCBs in lakr Ontario. 

\ Ml DRfX H (National Water Rescan h Iminutc Burlington 
(Hi . K L l k AISFR M L COMBA and M NHLSON 
S irm r of die fiUu/ f mmw/nem 1994 158, 1 M 125 
1 he role of (he ivephelcml layer in the transport and cvehng of fVH 
was studied in 1987 1989 and 1991 Water suspended matter and 
fc H4tom sediment samples were taken the suspended solids being 
u> ic unrated by soniinuous centrifuge Major clement* were dcici 
naned by X ra\ fluorescence spectrometry and PCH by gas chroma 
lographv after extraction and c lean up 1 he levels of total PTB in the 
suspended matter of (he ncphcloid layer were 151 728 rig j>n g di\ 
weight m the first survey compared with 44)5 rig per gdiv weight in 
I hr top * cm of sediments Fclra- peniachlorobi phenyls and othei 
lover chlorinated PC B were more prevalent in tht suspended srdi 
rue ms (fun the bottom sediments The greatest coneemralions up to 
1)00 rut per g dry weight were found m susfiended sediments at 15 
n ihnve the lake bottom The results mdu atrdthe association of total 
ft H with alkx hthouous particles originating prim ipaily during die 
mmmer months in surface waters which were sinking through the 
water column Canada 

95-1636 

Input and behaviour of linear alkvlben/enexulphoruitcs (LAM 
in a stria titled estuary. 

s TFR/JC ifnMilutp Ruder Boskosic Zagreb) and M AHH 
Munnr Pollution Hullrtm 1994 2ft, No 12 7*5 740 
The input and distribution of linear alky Iben/enesulphonaicx fl A5j 
m the highly stratified Krka river estuary were studied Irtwmi 1990 
and 1991 l AS homologues determined by reversed phase HPK 
w uii spectrofluonmctry contained chain lengths of 10and H carbon 
atom* at concentrations between 2H5 and 1041 ug total LAS per hire 
input imo Sibenik harbour was 1 2 kg per d Between J l and 59 per 
cent of the LAS wax paniculate Distribution of bomologucv varied 
between dissolved and part ku lair fractions Particulate fraction con 
tamed enhanced concentrations of carbon chains of 12 and 13 atoms 
LAS concentrations m the estuary were low (0 2 to 23 9 ug per litre i 


and were attributed to Mwng ami fad dilution Characteristic vertical 
distribution of LAS in the eviunrme water column indicated that the 
wjotc water plume spread almost exduwvcU in the upper brackish 
lava C omentrahan maxima were observed in the surface micro 
layer and at the brackish water-xeawatri boundary Croilh 

*5*1637 

Sulphonattd derivatives of naphthalene in water aamptat of 
an Italian river. 

(> ZPRBINATI tl’ntveruia dt Torino), S S Al OMONI, and t * 
(1ST M 01 1 

( hrm<np)\rrr 1994 29, No 12 26*9 264* 

Vk ater samples were colte«.ted over a 72 km length of Bortmda met 
and analysed for ammiitn Hdphotiatrx Samples were taken during 
the time dial a chemical plant was discharging such themuah two 
the mei. and about one year tsftei discharges stopped Contaminant 
umtcnnatiom m upstream samples were not measurable Aromatic 
sulphonatc concentrations decreased downstream from the ihcmn al 
plant except for samples taken from an underground spring which 
were about a 1000 times higher than all other samples, anti whuh 
might have been polluted from landfills Pollutant* were Mill present 
in the later samples although genet alls at lower umietiu alums 

luh 

9516W 

Formation and transport of iletthyktravinr and delaopropvla* 
imrine in surface water, 

I M THURMAN tl 5 (teolngn al Survey lawjeme Kan*) 

M f Ml YPR M 5 Mil I S I R /IMMI RMAN t A 

II Km and D A UX>I SB5 

f m tronmrntul St irn< f 4 hthnoloi>\ 1994 2ft, No H 2*67 

:n 

Kunnlf patterns of the tria/iru metabolites deetlivluna/me if)l A) 
md deisopropsDliu/mr \DlA» were determined m held <ltsafi|>ff»r 
.mtc studies ol thr hrrbmtlev atn/inf md c yana^mr in the Midwest 
t orn Bell I s A The concern rations nl DhA and DIA in surfme 
water varied with tht hydrological conditions of the basm arid with 
timing ol the runoff Hit tonerniiatom c»f c yaruumr was greatest tit 
the fust tunofi esent and then dec iraved m approximately 40 d H»r 
concentration of DIA increased gradually fiom 2 pei cent to 25 35 
\Kr uni Alra/mc showed an exponentially decreasing curve fnmt 
the surtai e runoff Tht com cntration of DI A gradually tturrnited 
Atra/mc and cyurwine plots h,wl disappraramc half Ines of 5 9 
clavf* and K d resjx'Uivch The DIA/DI A ratios varied Irom 0 4 
when .itra/me w*iy the major trnteine present to 0 6 when significant 
amounts of i vana/mr were piexcnl lliere are 40 refer crier* 
l 25 . A 

95*1639 

FmclkrfwUoti of fufvic adds. eharactrrkUen mwl complex mi on 
with copper. 

( } I IN i National 1 urwan I hnvmrt) laipeu D \ l LI V5 I 
CHIN and K S lO 

Lru intnmrnuji f'oiluiion 1995 (f7, No 2 1H1 I 87 
I uIvh auds isolated from Viiwannce riser and beeiisuev reservoir 
were separated by gel filtration chromiitography imo 3 molexulnr 
wrighi ranges less Bum 220 220 IfKX) and KXJO 4000 Omdilional 
stability coefficient (( SX t and kinetic parameters of complexaijon 
at pH 6 5 with 0 Of)5 M c(j|)per were ddcimined by IhiorrHcnte 
quenching C hf’ of e^ch fraction wax Irctwcen 0 CW M am) 0 OH 
M Forward anrJ reverse rate oonunnu were 0 (Xkr9 u> 0 0124 M per 
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JMSwmd and 0 035 it) 0 DM per second re spa ti vet v l opper transpor 
ration modelling n considered I here art II rcftnctw.es (hiia 


95*1640 

Hi« distribution of radionuclide* between the devolved and 
particulate phwti of a contaminated freshwater stream. 

R H M UK DOC M (l tvrrpool University) M S JOHNSON J 
D HEMINGWAY and S R JONES 
bnvironmenUil let hnoloRs 1995 16, No I. 1 12 
Water samples were taken from 3 sites on a si ream receiving leachate 
from a low level radioactive waste disposal stir Particles were 
separated by filtration through a 0 2 urn membrane TV chosen 
rudtofiuc tides were separated and measured Iotal radionui luie con 
tmirations were linearly related to the logarithm r>l stream How 
highly per cent of plutonium 239 240 was dissolved while caesium 
137 and americium 241 were equally divided Vtween solid anti 
liquid phases Caesium I 17 was ettfier dissolved or its ion was 
adsorbed on to panicles The proportions of arnenmirn 241 and 
plutonium 2Vi 240 issch laird with particles were probably bound 
to sediment coatings sue h as oxidcs/hvdroxide or organic materials 
Sotuhlr plutonium 239 240and to some efttrnt ament mm ?4I were 
probably associated with hilvit or hurrm acids OiMnbunoiuocffi 
uents were determined ftn i number of disc re I r sues When the 
leachate was redirected straight to the sea the amount of caesium 
137 m the stream fell to almost unclt tenable levrls Plutonium 
2 Vi 240 became moo itsouated with the solid phase while thr 
reverse nc c urrrd tor ametnuirn 241 I here arc M ft termers 
ILK 


95-1641 

Radionuclide transport above a nem -suiface water table 1 
Ail automated lydmeter facIVlty for neur-surface contaminant 
Iramport studies. 

S BURN! (Imperial ( nllegc london) H S WH1 MIR A P 
IHirilR P M JOHNS fON P WM)h (. Ml\W and J N 
H HI l L 

Journal of kn\ oonmental Quality 1994 2.3, No 6 1 Mb 1129 
A held lysunrti r sysu m was designed lor chaiac im/ing the upw ml 
migration of contaminants tiom subsurface sourus mio the near sur 
face soil water /one in a ' egetated sod f used water tabic depths ot 
15 cm and 6 s un were maintained in instrumented concrete Ivsmx 
tersby auiormitu control systems m uixthaiy hullrr tanks A mature 
ot 6 radionuclides including brhi and i {ammo emitters ol widely 
varying sorption cburac (eristics u presenting rexto’ waste and mi 
clear fuel reprocessing products was iritrcKiiiced to an inert substrate 
ol polyethylene heath below the water table and rccmulatcd to 
provide uniloun groundwater emu nitrations Water movements the 
vrrtuail distribution of sod water potential and sod temperature and 
climatological variables were monitored continuously and soil mots 
turc content crop vanahlcs and radiochemical concentrations were 
measured regularly Soil cores were drilled from the lysimctcrs 
before and aftn harvest toi radiochemical analysis Illustrative data 
obtained during the fust 2 vca r * of operation which differed mark 
edly in climatic conditions demonstrate that the system enabled full 
descriptions ot the chmiittc and hydrological controls on lontiimi 
mwu migration and of tlie biological response (sec also folhiwmg 
abstract) IkIL 


95-1642 

Radionuclide transport above a i rfare water table: II. 
Vertical distribution of gamma activities within soil profiles In 
relation to wheal rooting density and soil-to-ptasit transfers. 

P WaDF.Y (Imperial College, Ascot) G SHAWJ N BELL, 
and M J MfNSKI 

Journal aj Environmental Quality 1994 23, No 6 1330-1337 
RaduxTienrutal results are presented for the fust 2 yean operation 
of a lymmctcf sysicm designed to investigate upward contaminant 
migration m the near-surface umamrated zone which was sown with 
winter wheat (Truu um aesuvum) The distribution of 4 gamma-emit 
ting radionuclides introduced below 35 cm (shallow) and 65 ini 
(deep) waier tables indicated dial caesium-137 cobalt 60 and cad 
mium 109 were highly sorbed m shallow lysimctCTs Caesium 137 
and cobalt 60 appeared to be more mobile than sodium-22 in deep 
lystmetcrs probably due (o biological translocation The soil profile 
distribution of sodium 22 which was the most physiologically mo 
bile radionuclide differed in the 2 cropping seasons but that of ihtr 
other radionuclides remained constant Each radionuclide had a 
distinct distribution pattern in crop tissue and changes in specific 
activities indicated major quantitative differences m plant uptake 
throughout the studv period udmium 109 was the most poorly 
absorlied t akuialed weighted soil to plant transfer factors that 
accounted tor rooting densuy were lower in the more humid second 
year iind significantly higher tor deep than shallow lysimctcrs in both 
vears I7u absorption cffiuencv ol toots near deep w iiu table*- 
appeared to fx gre.ilci than ih it ol more abundant roots higher in tin 
soil profile (see also preceding abstrac LI l 1 K 

95-1 M3 

Radium isotopes In suspended matter in an estuarine system 
ill the southwest or Spain 

R PERI ANT / (l niversidadde SesilUl M (>AR(TA l K)N 
and J M ARRII 

Journal of Rtulioanol^tu ai und Nut Uttr ( he rniwry 1904 183, 

No 2 395 407 

levels ot radium 226 and radium 224 in suspended matter from (fn 
estuarine system of the Odiel and fimo rivers m south west Spam it 
the vu milv of a phosphate lertdi/cr complex were determined fht 
results confirmed llu existeiu c ol a significant radio* ns c input from 
tht industrial complex with up to 2 5 Hq ol radium 226 per g of 
drv weight nt mis [vended mutter I ides and seasonal I ictors exi ned 
an influence on radium isotopes through tflanges m salinity ( octh 
uents for the distnbution of radium 226 between the suspended 
matter and live river water were iukuiated T he valuesobuuned west 
bioadls in igreement with published values but depended on tidal 
and seasonal factors Spain 

95-1644 

labels of artificial radionuclide* and uranium in rain water 
collected from Iharaki (Japan) following the 1 omsk-7 acci¬ 
dent in Russia. 

Y MURAMA TSU (National Institute ol Radiological Sciences 
lharaku K TAC.AMI and S UUHIDA 

Journal of HtuUoanalUu ai ami Nut tuir Chemistry lottery 1994 
188, No 4 305 31 | 

Selected radionuclides were measured m rainwater collected m 
Iharaki Prefecture Japan following the occurrence of an explosion 
at the Tomsk nuclear complex m the Russian Federation (Siberia* in 
April 1993 Analytical values were obtained lor strontium 90 eae 
sium 1 37 iodine-131 iodine-129 and uranium-238 in rain samples 
The resulting data were compared with values from non-accident 
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penod* and with torn* from the period following the Chernobyl 
The Tomsk accident had no appreciable effect on keels ol 
radioactivity in Japan Since only limned data were available on 
locK of nxlimr 129 and uranium rainw atcr die new results cownb- 
uied to know ledge of background levels Japan 

¥5-IMS 

\ ranJum isotopes in the Hooghb estuary. India. 

B l K SOMAYAJlfLl (Physical Research Laboratory 
Ahmedabad) 

Munnr C hemtun 1904 47, No V4 291 2% 

Ihr uranium concentrations in freshwater end member of the 
Mooghlv estuary were 5 9 5 5 ug per hire higher than m anv oilier 
rttuary u) far studied The uranium 234/unixmim 218 activity uuios 
v\ the rivet ttunnel were low (levs than l 10 plus or minus 0 021 In 
^ iew nt die organic pollution it was estimated that approximately 2^ 
per Lent ol the uianium entering die estuary in dissolved form is being 
n moved Imm the estuarine water most likely at die sediment w tiler 
ntcrlJsc India 

95 1646 

Peroxide variations in the Sargasso sea 

V\ i MU 1 f K (Rhode Island l mversus Nairaganstil) and 11 
R klSTTR 

Marine < hrmistn 1994 48, No J l* 7 29 

Hvdrogen peroxide was determined at depths ot 1 m and t rn ovc r a 
fx mih( o' 11 d at an oligotioplm station in the Sargasso sea I'hc 
isrrigc t onccnlraiions ol hvdrogen peroxide lot the first 7 it were 
’.A nM it I rn and 110 nM at l m but idler an evening shower 
oik ertjttions rose to an average ot ISO nM at I in and I ^ nM at 
' rn 'or the re mamdei ol the study Atmospheric mpui of hydrogen 
peroxide had a longer term clfcu on a ss stem reaching equilibrium 
t > i mixing regime and rn u/u piocesse* til gener it ion and dc<a> 
i tie il distribution ol hvdrogen peroxide showed j close relation 
dup with vertival densiiv profiles and concentrations fell lo less than 
i nM below die rbcrnmi line Hvdrogen peroxide could be used as 
u indicator ol freshwater input and ocean mixing pnnesses Dun 
in 40 rt teames ISA 

95-1647 

Health Department slummed over sea bathing risks 

iSUS fit port 1904 No 2^9 29 M 

\n mcjuirv bv the House ol lauds Selecl ( uni mi tier on the ( untpean 
C ommunmcs mto a proposal to amend the bathing wait r quality 
pvt com luded dial the proposal lucked a proper scientific basis 
It ilso found that ihc Department of Health unjustifiable rejected 
swicntifK evidence that there were significant risks to public health 
Irnni bathing m water mretmg both existing and proposed standard' 
Hie committee would publish i further report when it had received 
i compliance cent assessment It w n impressed bv tvidernc on rhr 
effectiveness o 4 ultra violrI madiation ol sewage effluent Ottw r 
recommendations covered waist s analvMs and ml md w m rs 
1 k 

951648 

" “Irr quality changes In a simulated distribution system 

R M ( LARK i\ S LPA ( uxiroiati Ohio l S A ) B 
1 YKINS J C BLOC K 1 J WSMiR and D J RhAVONHt 
1994 43, No 6 261 27 1 

In u joint study b S LPA .rnd the International Water Research 
Centre at Nancy (NAN C I h ) assessed ozone and chlorine fiw 
drinking water disinfection and studied distribution system effects at 


m cxpenmcntal pitot facility which had a vtmukund dtxuibutum 
svstrm Many complex chemical and marobiotogiud changcMi oc 
cunrd simultaneously to the pipe loop* Bud dm buildup muravrd 
with residence period m tlwr loop particularly after disinfectant 
residual disappeared Bioftlm formation diflemJ depending on the 
pipe material Poiyethvkne ptpr sustained the highest buildup IXX' 
dec reased probably being ulihrrd for biological growth (VxiviMti 
m mhalor.ieihane tTHMt formation potential were mimed to the 
consumption of IXX In live absence ol chlonne chloral hydrate* 
were converted lo fHM France 

95-1649 

Organic conlamlnant tunev of drinking waters, miner*! wa¬ 
ters and natural waters In Fastrrn and Central European 
c ountriex. 

I KOSH M (Helsinki Dimmitv Finland) F SASkl and M 
SAl KINOIA SAI ONI \ 

4,/un 1994 43, No 6 2% M\2 

Wain samplrx from eastern and central I urope were analysed for 
organic contaminant puumrim adsothitble organic halogen 
i \()Y) pmgrablc organic halogen 1(X and non pur gcahk organic 
carbon Snrfact watci demved dunking wairrv were grnrrnll) high 
m \OX with ‘>0 jx*r cent exceeding V) ug per hue orn though 
inorganic crml mmiants wtic low flic IOt' content ot drinking 
water w is also higher than nt western and noitlterri I uro|>e AO\ 
conn ms ot minei al wateis bom the deep welts of the ( auLasus 
mountains ringed from HO 100 uj chlorine fier hlrr nicnr* was no 
correlation between AOX and 1XX umtcnis lielnndu drinking 
waters made from user w itei were very low m AOX (I 2 ug chlorine 
|x fluid f uropt* 

94- 1650 

A numerical taxonomic slodv of nuon^at nl Pxeuitamnrun 
strains isolated from natural mineral waters 

M I I OMARI (1 audit ill Mcdrtuw l die) l ( OKOI I R (J 
l/ARO and It I 1 ( II r<( 

hmrruil nf Apptiul tlu< HnoloRi I99H 7H, No ) 71 HI 
loriv six virainsof fluorescent (iseudomonadv identified acco/dmg 
lo Pjillerom s criteria were isolated fiorn mineral waters Ibrve 
mgcihei wiih 12 strains from clinical material and 44 lelncnu 
strains wen phenotypic ally classified by 281 c haiac tcrivtic x Data 
wen prou'suf bv ihc Due similarity corf tic irm uid unweighkd 
puralgoiithm withanihmctu av<rages I igfu clusters were delined 
at the 62 p’i \cm Mimlants level ( luster' I II and IV divided into 
9 \ubt lusters Virtu.illv ill the mineral watei stums frll into groups 
Ih lla ,md V ihc lira 2 wc it compowd exc luvivcly ol mow lal water 
strains C lus(ci V ctmlarned 1 * miner d water stiairu and I culture 
conciiion strains ol Vu luiomonm /lnor» iuin hmutt Ilf Fianev 

95- 1651 

V\ a ter quality assessmeni and treatment study on resting dfv 
prrsed grmiiidwaler resources in llihar 
l PRASAD (RHMf Bdiai) 0 B niAITTRil L and < li 
SHARMA 

Journal of huium Barer Works Attn* tot ton 1994 26, No 2 HIV 
116 

Water samples were analysed for chemn ai aixl IwcteriAl contents in 
the Rubik Health Lngjnmm# I>epartment of die Public Health 
Invtmife Bihar during 1992 9^ and the quality criteriii indices are 
listed Of the camples from north Bihar contained more 52 12 per 
cent than the maximal permissible limit of 1 ppm iron and 4 ^ 28 per 
cent contained bacirna causing serious concern Samples from the 
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central Bihar region contained iron (H2 per cent), fluoride (69 57 
per tent) and nitrate (94 79 per cent' within the cafe limit Ground 
water reserves id the plateau region of ( houtnagpur and Santhai 
P organ a had pH lower than 6 5m 12 51 and 55 1H per cent of tr/tal 
analysed water sample*, respectively All groundwater samples m 
Chofonagpur were free from bacteria Groundwater had fluoride 
concentrations greater than I 5 ppm in 41 samples India 


95-1652 

Mutagenic and rariinogrnk risk of otygen containing chi urin¬ 
ated ( -.1 hydrocarbon*, putative secondary products of CM 
chlorohydrocarbom and chlorination of water 

h liDEK (Wurzburg University). and h WhINFURTNFR 
(hemisphere. 1994, 29, No 9/1J 2455 2466 
7he oxidation of chlnrohydnxarboru with 1 carbon atoms in air t in 
pesticide metabolism and chlorination ol drinking water yielded 
mutageim and carcinogenic carbonyl compounds Many of these 
compounds were texted for grnotuxit uy mutagenicity and caruno 
gernuly by the Ames lest, mdu< tion of the sliA-genr linked SOS 
repair system, saturated and unsaturated I N2 cyclic dcoxyguanos 
»ne adduct methods Of these compounds 2 t hloroacr oleins were 
extremely strong mutagens and gcnntnxin* and formed 1 ,N2 cyclic 
deoxyguumiHirie adducts Primary mechanisms underlying mu 
tagemcity and carcinogenicny wne considered the effects firing 
explained by mtcniuion with PNA Further research on the extent 
ol DNA damage and environmental contamination was required 
There are 4 \ references Germany 


95 - 165,1 

No health threat from algal toxin** in water, DVVI concludes. 

/ Nl )S Htport 1994. No 219 H 9 

Following a 4 year study ol blue green .deal nouns and itnr ixcur 
icrue m wutn supplies the Oi inking Vk ater Inspcctoi.ite tom ludrd 
that there was no evidence of a health nsk via tap water supplies 
even during algal blooms toxins weir rarelv detectable m watri 
supplies A toxicological assessment nl muiotvstm LR showed 
mice to ta* more sensitive than tuts but displayed a no observed cfln t 
level lor tissue damage nt about 40tig per kg body weight Advanced 
water treatment processes could remove both munxystin I R and 
anatoxin a from drinking water Filtration with granular activated 
carbon was very effective at a contact time of is minutes loxms 
were removed of degraded h> dosing clarified water with oxidizing 
agent Potassium permanganate and ozonation went' effective Clilo 
nne disinlectton was ineffective except at low pH and ultra violet 
light achieved only about 10 per cent degradation l ! .K. 


95-1654 

Faecal pollution in river \ algal, 

N KR1SHNAN (rhiagarajar C ollege Maduuu), A 
JKYACHANPRAN, ami G JL\ A KUMAR 
Indian Journal of I ro irxwmrntol Health. 1994 .16, No 2 12Js~ 129 
The Vnigai over was the primary w ater supply source tor the city ol 
Tamil Nadu Faecal eoldorms and fnceal xtrcpiocoai were present 
in the river due to human deface ahon A quantitative assessment ot 
the extent of the human deface anon wax undertaken lire construe - 
non of lavatories along the aver banks and the maintenance ot 
existing lavatories could reduce faecal pollution ot the river India 


MONITORING AND ANALYSIS OF 
WATER AND WASTES 

See also Abstract* 95-1544,95-1620,95-1650,95-1777, 

95-1794,95-1795, 95-1796,95-1976, 95-1903, 
95-1985,95-1991,95-1995,95-1997 

95-1655 

Assessment of bacteriological water quality lining a modified 
H2S strip teat. 

r VRNKOBACHAR (Indian Institute of Technology, Kanpur), 

D KUMAR K TALREJA, A KUMAR, and L IYENGAR 
Aqua. 1994 43, No 6 r M 1-114 

Cystine was added to a hydrogen sulphide strip medium used to 
xaeen drinking water for faecal pollution Using water samples from 
various natural sources, performance was compared with the ongirui 
medium and with a conventional bade no logical test There was *i 
good correlation between all the tests but the addition of cystine* 
improved sensitivity and reduced the analysis time Quantification 
ol the extern of bacterial pollution could be achieved using 5 bottles 
Fhc strip lest was used on unpiped water sources used by rural 
communities m India and showed that water drawn by India Mark II 
hand pumps from wells with an average depth of at least 10 m was 
the safest India 

95-1656 

Poor specificity of m-F.ndo and m-FC culture media for the 
enumeration of colfform bacteria in sea water. 

M J HGUhRAS (Rovira i Virgih University. Reus) F POLO I 
1N7A and J GUARRO 

/etier \ m Applied Mu rohit)loi(\ 1**94, 19. Nn 6 446 4NO 
'traditionally tohlorm bacteria have been used as indicators ol iht 
sarniarv quality of bathing and recreational waters However then 
are problems associated with the Liirrrruly used culture media im 
Fndn lor total mhlorms (TU) and m EU tor the laetal tnliform* 
\\'t l) in (hat false positive and false negative colonies tan signdi 
v. a nt lv .liter the prei ision of the results 'Huts, the spn if k it v of lhes< 
media \ m Fndo and m K ) lor the deu\ lion and enumeration of 11 
and EG from sea water samples was evaluated using a high number 
ol strains Irom a wide sampling region The usefulness ot ihi 
recommended biochemical tests. O rmrophenvl beta I) galat 
lopyranositk (ONPG) and cytochrome oxidase (CO) for ihc contu 
mation ol the colonies w*as also evaluated The high percentages ol 
rum-cohforms. 21 9 percent on m Undo and 27 7 pci cent on m-K 
after ulrnnlication of the presumptive TG and EG isolates to speucs 
level, indicated that these media ought not to be considered specific 
Ilx* ONPG arid GO tc.sts were unreliable since they eliminated only 
approximately 10 per cent ol (he false positives in both media A 
revision ol the definition ol faecal cohlorms is suggested Then: arc- 
12 references Spain 

95-1657 

False-positive coliform readings using membrane filter tech¬ 
nique* for seawater. 

J HERNANDO LOPEZ (C enter for Biological Research, U 
Pa/h and F VARGAS-ALBORES 
Istttn m Applied Mtcrahioto&\, 1994, 19, No 6, 481-485 
Seawater samples analysed by membrane filtration (MF) techniques 
for total eoldorms (TO produced false-positive readings How thrse 
false-positives were determined is described and the usefulness of 
MF-based technique* for seawater was questioned The culture 
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motuk and the mcubattofi temperatures used were responsible lor the 
growth of vibrio*. which aw abundant in seawater 11 k vibno cokv 
nm Isolated by MF were cytochrome oxidase positive Gram nega 
»ve short rods that grew on TCBS agai (thiosulphate-citrate Nle 
salts sucrose)* and required sodium chlondc Discrepancies m re 
iulis were found bv using MF tor taw. a! loliforrro (MFFC at 44 M » 
Ami MFTh (at 4 50 anil were due to the incubation temperature 
w tucb permitted the growth of vibnos Toasoidfalve positive results 
(or TC and PC in seawater MF based methods should he avoided 
Mexico 

95-1658 

{ at nuoriKhromes for direct enumeration of total bacteria 
in environmental samples* past and present 

R i KFPNfc-R (Pennsylvania State University UmvetMiv Park? 
andJ R PRAT! 

Mutobioiotfical Reviews 1994 58* No 4 6(H(>15 
Studies involving fluorothromc staining followed bv epifluorrxerm 
microscopic direct count* for the estimation of total battena] abun 
dames ire reviewed The 2 fluorochromes most often used in direct 
Lount methods were mndinc orange < VO) ami 4 b duimuimo 2 
phen>lmdolc (DAP!) AO and PA PI arc reviewed with rrsjxM to 
rhm usefulness sample tvpes and historical development Methods 
u>i direct bacteria! enumeration are dtswuvvccl from the point of \ irw 
o sample preservation dispersion membrane filiation trchmt|uts 
oam concentrations and duration of expovuic and investigate bias 
\ tr mis problems avvenuted with these methods arc highlighted 
iik ludmg count differences based on chon c ol stain fist 'wrrn [)M1 
ml \Oi »nd meMim nt 1)\PI sinning imlpirtute masking diet ts 
As i starting point toward unifying approaches to performing rpi 
fluorescent bacterial sincei counts a genetali/ed piocrciurc is pir 
Nt uted whkh w is compatible with several previously trcommrncled 
pit hods There an 9 7 ri fert rices \ SA 

US 1659 

( nmparulivi \tudv tvf the behaviour of poliovirus in sterile 
seawater using RT -PCR and cell culture 
I k Id > ADT R <ITR» MIR N uitesi M L DIM Ml R D 
MfNARl) I St HW ARI7liRni) mdM HiMMlPI \ 

Wunm I'oUutum HuiUtm 1094 28, No 12 *"21 72b 
Vino ihihurs ot poliovirus 1 wc r< lirttrmmcd in utiluid trnli 
m iwater ol different salinities iH ( > ?4 5 and U 5 g pc r litici In 
dc.termination ot viral R\A bv R I polvrnerasc chain rcac non *R1 
IX R) and by comparison with tissue culture infccmits issay Salm 
oV had little effect on the behaviour of infectious pirm lis and times 
inquired to obUin negilivc results bv cell culture were not stall Mi 
n-iiIv ilitferrnt from the silimiu* studied Viral RNA was alw iyc 
Jetecird hv RT TX R indicating persistence oJ win pirtute m a 
non infectious form Frame 

95,1660 

1 M of fTlamentoiiA cvunohacteria for biodegradation of or¬ 
ganic pollutants 

T Kl KIT? (Michigan State I mvrsnv laMl iming) mil < P 
HOIK 

Applied and Era tronmental Mu rabioloys 1995 61, No I 2*14 

2 

The use of cyanobacteria in low V (M low maintenance system* for 
the remediation of pollutants in surface waters is ^omiderrd Re 
cause of their being photoautotropbic and in some* cases able to fix 
atmospheric nitrogen the use of cyanobacteria could as oui the need 
to supply hi ode grad alive hctcrmmphs with organic nutrients Two 


filamentous cvanohMcm pswwwwtsd a rvamriil ahilitv to degrade 
lindane <#amma bexjichkmvvc iohcxanei ti highly chkmmatcd ah 
plum petiutdc IVrc was aim evidentc Uwn thin abtUty wuM tv 
enhanced by genet k engineer mg and that these strain* could Ik 
engineered to degrade 4 cMmobenmate There are 42 rttrrencca 
I JSA- 

95-166! 

Bromaf* reduction by denitrifying hncteria. 

W A M HUM N (Ktwa Reveiuth and ( omailtani > 

Nieuwegnn) R \<XKH H R WFMNDAAL H vw» det 
JA(il and D vtm tin K(X>U 

Kjythcii iiwJ l nunmmtnud Mh rtduo/ogv I9WS 61. No l 2^9 

:44 

The bihlenal irdiuhon of bromair burned by o/onatum >n the 
pirwrice of bromine was investigated A mixed bacumal |K»pii}ani>n 
was able to reduce bromate to hiutmdc following the u«c of a 
preceding nitrate reduction step m an auArrohuAlls tmuhaud trn 
chum with ethanol as the etiergv anti ctubon swunr in und 2M 
Die dommrnu spec lev isolated from ban hrv showing bromatr mduc 
non were identified as l*\eudcmanw f Strains of /Neudiwto/wx 

pmrrurm were able to reduce bromatc to bromine though at a 
much slower rate than the mixed pnpuljitum Hie rale of mlitite 
rrduction wav al least MX) times lower than that of nitrate reduction 
lbctc uc Uirfererues Nelhcrlnndx 

94- 1662 

Keduclivr dechluriiuithm of Amdor 1254 bv murine ntdlmrnl 
cut lures 

(i l) OUORD (Washington l nisrisnv Seville) 1 A 
IT H\kKl and M II Rid SON 

f m irofirnen/ii/ S« u n* t A Inhrudnyy 1904 28, No 1^ 22Hti 
2^04 

lhc leduitivc dec li Ionium on of IN H b> marine sediment culture* in 
iht presence md ibvrnu ol vtiiphue in se.i salt media w in mvcxti 
g iird ( fnbn was ih< P( H i arnci and die pnn* ip.il electron down 
Om sulphur irnendcd uid oni inrihmogernc cultmr were iruu 
bued al ihvdnuln irtc ntuni time of Mid Sodium fKit/omr Medium 
iu laic indannxiim ol 4IX H cortgt tuis were added to flu culluirs 
slmclv inclining the concrnfritionv to 0 0 mg [vri hire met 17 
months No d<halogen itmn ol du IX R congeners was observed 
1 wo ivthtr cultures were hatch fed Arm Inr I2S4 (MX) mg |Kr hire) 
using clntin as ilet iron mmiih and embon souue AmkIoi wan 
Jrc hlormatcd both m the pit sene r and absence of snlphatc Rcdm 
use dehalugenabon of Aon lor I 254 win partial mil < hlonrtes wrre 
puru ipallv removed from mrta and par a positions Dechlorination 
stirred din 4 mouths of incubation ( hiliu wav mineralised froth by 
in mm rncthanogcuu and vulphidogcnu iTiicrolKv Durr arc M 
re f« remes USA 

95- I66J 

bi %Uu biodcgradalion of loliiem* in a contaminated vireum I 
Field studies 

H KIM <MassacImwxtv ImtitiiU of 1 ethnology < ambndgei H 
F HI MONO I R KRl MHOI / md B A C OHI N 
? nnnmmentitl Si trmr A fei fmoh*y\ 1995 29, No l 108 116 
The huxirgracl.ilion of toluene was determined over a year by mass 
balance Sodium chloride was used as tracer (oeMmtaic dduiion and 
propanr for vcdaidi/ation tlx* latln was measured bv purge and U ip 
gax c hmrmlogiaph) It wav not significantly biodegnwicd during th t 
experiments The volatilization rate constant bx toluene was of> 
lamed <o>m that rd pr*>paoe bv the ratios of their diffuvtv dies in water 


AOUAUNE ABSTRACTS Vol.ll No.4 

1995 WTlc ph RepOMLliRtirw not fKrtmtted 



MONITORING ANT) ANALYSIS 


Dilution, volatilization and bu*k* gradation ol toluene during the high 
flow* ol xpong were 25 44 ami 41 per cent of the dctreave res pee 
lively* die figurrr during summer low flows were H 26 and 66 per 
cent respectively 'These constants were highly dependent cm stream 
temperature hut riot great I v .if tec red hy flow Removal of toluene by 
adsorption on to sediments was negligible m this stream There ate 
"42 references (see aho loHowing abstract) I S.A. 

95-1664 

tn-*Uu biodegradation of toluene In a contaminated stream. 2. 
Laboratory studies 

It A rOIJLN (Mavvaihusetts Institute of Technology. 

( ambridgc). L R KRRMHOLZ It KIM and H I IILMOND 
hnvironmrntat St mm r A frrM/io/ogv 1995 29, No 1 117 125 
The rates of degradation of toluene iri a contaminated stream were 
determined m eolumn and batch laboratory experiments and com 
pared with field results previously published '1 oluene was measured 
by headspace analysis the rale of mineralization was monitored by 
the laic of carbon 14 labelled toluene Hie biodegradation rate 
tomunt obtained in batch studies ot 0 06 0 16 rn pci h was tompa 
lable wuh ihe tn utu value n| 0 08 0 40 m prr h from field studies 
al stmiUu ttmpeiiiturex The rale constant from column studies was 
only 2 per cent n! the field rate indicating the superiority of batch 
measurements Stream bed surfaces such as sediments and rinks 
were responsible loi moie ihan 05 per cent of compnrtrnental iontn 
buttons Hatch stud sr rules hu winter conditions were It 14 per cent 
of Ihove corresponding to summer Mineralization conversion to 
intermediates and assimilation as hiomass accounted lor 2 "4 I 5 and 
62 per cent ot the total bit idem iidatinn Hiodegr idation was the most 
iui|M»riani euvironmerual smk of toluene (see also preceding ab 
stratii I'S.A 

95-1665 

Avoidance behaviour test us un alternative to acute toxlcilv 
text. 

K KONDAIAH III l J S At It Colli ge Sampaki) and A S 
MURTY 

HuUftin of / m ironmrnt i( ( imtamtnufhtn aruJ 7ou< ol(H>\ 1994 
53, No b K 46 84 4 

Spec imensofU species ot t tsh were toilet ted Irom a canal oi natural 
wain bodies in south India dhc%hl < 5ih»l phenol wasdetermined 
(or eat h spec ies 7 he avoidant e o( a ruure ot phenol concentrations 
by fish ol eat h spot irs was studied by measuring Ihr amount ot nmr 
a fish spent in each half ol a tube incising wain at one end and 
phrnol solution at die othci fbvnn mt lanosttitnui fuwuo Jon 
uimv and (tomhinm affirm were' the sprues whuh best mer the 
criteria loi lest sprues and showed an avoidance response to a 
phenol c oneentiarion dial was not xigmln antlv different Irom the 46 
h l t 50 The avoidance behaviom lest was quukrr and used fewer 
Iish than die ac me toxic itv test India 

95-1666 

A guide Urn* supplement for determining the aquatic toxicitv of 
poorly watcr-aoluble complex mixtures using water-accommo¬ 
dated fmi Ilona. 

A L CilRl IN(i (Shell Research I united Siumgbournr l K } 

C. \ WMAl L and D M M A Of M \ 

( Armocphrfi 1994 29, No 1 1 2645 2649 

It is proposed that loxiutv testing Dm poorly water soluble complex 
mixtures xhould be tamed out on water at commentated fractions 
which are equilibrium mixtures ot water with dissolved and stably 
dispersed components »»t the complex Tests should be earned out 


on a range ot loading rates I ratios of the lest complex in water) which 
must be individually prepared and not serially diluted It is nccesxarv 
to test that an equilibrium has been reached It is suggested that 
effective or lethal loading {Fi,50or LL50) should be the terms used 
to express results rather than EC50 or LOO These tests would 
provide useful data where only the amount of complex spilt and the 
receiving volume are known Europe 

95-1667 

Cyst-based toxicity test* X: comparison of the sensitivity of 
the acute Daphnm magna test and two crustacean micro- 
bio tests for chemicals and wastes. 

<i PERSOONE (Ghent University) C JANSSEN, and W dr 
COl N 

Chemosphfrr 1994 29, No 12 2701 2710 
Data obtained from published reports of acute toxintv tests or 
Ihiphmu ma%na were compared with those using the Slreptoxkit I 
and Thamnotnxkit P w hich are based on cysts fmrn StrrpitKfphaiu \ 
prohouuieu\ and Thamnoi tphalus plat\uru\ respectively 'The r! 
fects compared were the 24 h EC 50 for the' !) magrui fern rmd th< 
24 h l C50 for the crustacean microbiotests Regression analysis ni 
dUa pairs produced statistically significant correlation coefficients 
ranging from 0 84^4 lor solid wastes and monitoring wells to 0 9* 
for pharmaceutical plant effluents For 72 percent ol cases the eflmi 1 ' 
ratios for the /) magna ami crustacean trsts was less than 4 T ho nr w 
mu rohiotcsts could be used as low cost alternatives to the// nui^ro 
acute test Belgium 

95' 1668 

1 rophic-level different e.s In the bioermcentratlon of chemicals 
implications in assessing environmental buirnagnlficatinn 

(> A l f IH ANC (North Carolina State Cmvcrxuy Raleigh; 
f n\ mmrneniiil St it ru t A 7i < hnnlr>\\ 1945 29, No ) 15f 160 
Ihr buKoiunitration of xenohiotu i hemicais bv organisms Iron 
ahmtu solutions and biomagmhciition m higher trophic levrl 
through the lood chain .ire discussed as rcaxons tor elev ated ioncer 
trations of such substances in higher organisms Data for varinu* 
nrganohalogcn compounds showed that direct uptake from win 
w,u much greater lor fish than for invertebrates which m turn 
exhibited a greater uptake than plankton A general cqu ilion w o 
formulated relating the hunonccntr itmn factor |B(T) it a low 
trophic level with that al a higher levrl divided bv thr chemua 
lipophilic itv Higher organisms which invariably had a h’gher Itpnf 
content naturally accumulated hydrophobic xenobinlus most It 
appeared that hiomagru fit anon was not vets significant in mans 
cases and probablv did not occur below a HO of 114 000 There an 
52 references C.S.A 

95-1669 

Hiomonitoring of water quality using benthic communities in 
Blanca hav (Argentina) 

R f l IAS (Dniversidad Nacional dr Mar del Plata) and C S 
BRLMtf 

Si ttn< t of the Total bn\ironmrnt 0794 158,45-49 
The effects of polUmon h\ sewage heavy metals pesticides and 
i doling vs alers on the c (imposition and spatial distribution of benthic 
communities in Blanca bay Argentmi arc sunmunzed Tommei 
l ial fish sprues that fed on benthos had high metal concentrations 
m 2 cases near tfw* legal limit for human consumption Mercury was 
a particular problem The benthte and bacterial communities were 
influenced by the enrichment of organic matter tn sediments in fhe 
inner hav A pollution control programme wais needed Argenltna 
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Persistent chlorinated cvdodtew compounds in ringed seat 
blubber, polar bear fat- and human plasma from northern 
Quebec, Canada: identification and concentrations of photo- 
heptacblor. 

3 ZHU (Carieton University, Ottawa Dot) it J NOR STROM 
D c G Ml IR. L A PERRON, J P WEBER ami t 
PEWAILLY 

fmmwmm&ai Some r d Tfcfa*oU>g\ , 199^ 2*, No J 267 271 
Biological sample* were analysed by g&s chromatographs ulcme and 
sometimes with mass spectrometry torchlondane compounds espc 
tM jlv heptachlor and photnheplachlor The latter arose through I V 
irradiation t>f heptaihlur and was a particularly huviLCumtilansr 
muc compound It wa* synthesized from heptauhlor to provide 
.>ahbrauon standards C oncenirations ot phovoheptathioi in seal 
blubber bear tat and human plasma were 16 I4*» and ) I np per g 
respectively for totals hlordarw and total PTB (be amounts in dvr 
ab over orders wnr 706 42H7 ami K40 and 762 10 29 l and (»M19 np 
per g respectively PhotohepWchluf was not usually detectable in 
Antic slur ami cod but n was « poienttallv significant tnmarnmant 
Ik cause ot its ability to biomagnify and its high tmucitv 1 wnada 

95- 1671 

b vpcrimentally determined blood and water flow limitations 
for uptake of hydrophobic compounds using perfused gills of 
rainbow trout (Oncorhynihm mvkrn i alio me trie applications 
0 I H M SUM (l treclit \ bnversttv t M l VfRBIRM V 
\ ART and A OPITHHIM/EN 
A^utuu lo\hofofi\ 1994 30, No 4 '2S U\ 
l he influence ot water flow Ml 04S 10 litres per minute kg »and blood 
firm (4 4 20 ml pci minute kg) on the uptake of hvdrophohn 
(impounds was investigated using perfused gills of r nohow trout 
ithnop/iwtt hu\ oivAmii The lest chcmn.ds were 12 14 trlruhln 
juv»n/enc 1 2 * S tetrachlorolscn/enr pentai hloroben/enc hrv 
u hlofoben/ene ami 2 2 6S letrat hlornhiphcnv l I ot ill 
compounds studied the uptake rate constants im rrased with water 
flow between 0 046 and 0 62 litres per minute kg and remained 
i ru(um it higher flows I he uptake rate constants if roamed uri 
ihmgrd when blood How decreased (mm 10 to 4 4 ml per ininuU 
kg but doubled when blond (low was inert u*td from 10to 20 ml per 
(Minute kc Allometm relations showed that w ater flow' would limit 
(be uptake ol hvdrophnbu chenikals tor fish weighing nunc than 6 
c Vn increase in blood flow might im re m the npi ikr o! hvdropho 
h i ihernit d 2 (old in both small and huge fish I heir air 4t 
it h rrncr* Nr I her lands 

96- 1672 

( otriparison of metal concentrations In fhr fore and hindgulA 
of Ihe crayfish Comharm* harlont and Orcnnertn vtrih* and Im¬ 
plications regarding metal absorption efficiencies 

l l UL YOl N( i !Simon Eraser l ruversity Burnaby 

B C 

Hullrtw of / m ironmeruaJ f onuunmatum one/ 7o\u o/o jc" s ) 994 
*3, No 6 K44 K6f 

t ravbvh wne tollccted from 4 lakes Their foreguts and hmdguo 
were removed and the gut contents were analysed for M tr»xe metals 
lor ?mc and cadmium lorcput concentrations were lower than 
hmdgui showing that they were being actively rxuricd and for 
copper manganese and magnesium ihcv were approximately equal 
Eor cakium fore gut concern/ai ions were higher than hmdgui be 
sauce crayfish have a high metabolic demand for calaum Oavfith 
from 2 stressed lakes had higher trim and alurmrmim concentrations 


u\ their hituiguu than forejpm bui (tome from 2 reference lakes bud 
similar foiegui and hrndgut comenrrannm C'anidi 

*5-1*71 

Chlorinared mtUtminanta In chorioallantoic membrane# 
from grenf blur heron e|ggs at Whklhej Island naval nlr all* 
Cion. 

Ct V COBB (Ocmson University TVmlleion, S C 1 D M 
NORMAN M W" MH li R 1 W BRI'VkTR mi R k 
JOHNSrON 

Chemotphfrr \ 30, No 1 )M 1M 

l ggsbclls of the blue beton { Ardcu hrn^inu) with thorn* .lilanfoit 
membranes (t AM) miutning were udlrued on a single dav The 
( AMs were removed homogenized emailed i\k drtrrmmaitd* 
w oik nutated on u ( IK SEl column rluicd and sepaiaicd further 
fx-lore anahsis h\ gas chromatoginphv Dau were examined bs 
.maJwis ol vanaiuf techniques Comrntrniurns of DDT DDI 
DDI) Auvlor 12M atul \todor 1260 were Ix'low 0 4 ppm (o< 17 
of 14 samples IV low com latum ol Oill and its incUbhohir* in 
(AM suggested Hut hciotts wm not brung exjsmcd to a ionsistent 
soimcof the compounds tu I hat exjKisrd herons hml recently jointed 
the < olonv h,S,A 

9S-U74 

K-V ear Mud* on (he elimination of fH'Bs and oilier orgam>- 
ihlorlnr compound* from eel lArt^udJa anRuilfo) under imlu- 
ral roodUions. 

J ck BO! R (Netherlands Institute lot I ishnies Research 
Umuiden) f vandci V AIK M A l M KKIIOM V HA<»U 
md t A BRINKMAN 

/ m ironmnitul N iern r %t tn hnoioq\ 1904 2H, No 1 \ 224 2 
22IH 

Yellow eels (Anvutiiu ,mpustfa) contauung high couccniratums ol 
f^Oi ihloroben/rnrs and ixu» hloroshrene were nunsferml from 
the Rhine river in The Nether lathis to Milhgrnsieeg Kike a relatively 
i loin lake to siudv rlirmnafroit of the or gaitoc h lor me compounds 
I he eels wetr sampled afit t A months and at peruHJs up to H yean 
ifter transfer KnUi hlnrobc n/enrv hcxachlou*brn/rnr and oc 
tai lilorostyrem h,ul chmuiition half hvtvof t40 14S0dundrr ufttu 
r il condition* I hmmation rate consiunts foi these corn|XHiiuh uixier 
natural condition* were more than a magnitude smaller than those 
obtained tn liKaatorv t xpenments lor the hrva hepta and ih 
i ichlombcn/rnf s there w*p geurrullv no i Inninaium lYie/r are ^9 
u t( it nu s l A,A 

<K-|*7< 

Mudles on heiivy mrtul pollution In the Bnflxh, (trrttckromh 
mosxambicu v frimi river i misery 

KAY YADURAI riamil N idu Veterinary and Animal Sucrnrs 
I uivrnais Madras) ( k S\A AMINA THAN and V 
KRISHNASAMY 

fruhnn Journal <>i / m \umtnrn\al fii aifh IW4 16, No 2 W MU 
A quantitative assessment was made of heavy metals m ( auverv 
river water and m thr muule gill Irvrr ami viscera of fish Water 
com mirations were bedow Indian Standards Institution World 
Health Organization arwll Y PEA pet mis si We limits Meant omen 
nations in w iter were 0 001 0 12(» 0 007 arid 0 006 mg per lure f(»r 
cnpptr le f »d manganese and znu. rtspetiiveh and in fish musr le 
were i 2H 6 10 0 H6 and 6 16 mg per kg Mean men urv c orhcntr» 
lion was 0 06S mg per kg in fish tnuvclc but it was below die 
detextabic limit in water Jn fish organs greatest met^l Miiimulnhon 
was in the liver followed bv viscera then gill India 
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95 * 1 * 74 ; 

(Jit of rinc-*5 a* a radioactive (racer In the Wmtc cumulation 
study of zinc by PoectUa retuulaiu 

W MALAGR1NO ifommao Nac umal dc F ucrgia Nuc Icar Sao 
Paulo) and B MA JJll 1 1 

Journal of Radioanahtu al anti Nw leat ( hi mmr> I 994 183, 

no 2 m 19% 

Die absorption and elimination ol /me by Putt ilia retuuUua was 
investigated using water and food contaminated with (be radioactive 
tracer /me 65 I wo scrim of« xperimcntv were undertaken to quan 
lify the absorption experiments lasted IH d while the elimination 
experiments lasted M) d thirty da>s wt re needed lor the elimination 
ol 70 per t ( nt of /mi previously absorb'd trom water In the ease ol 
fish fed with food i ontammated with /me 65 <m)v 40 per i ent of the 
absorbed /me was tlmmiatcd in (0 d Hie results wne significant 
with respect to the contanunalicm of the tnod viiam in the Sao Paulo 
urban area where /me was a major [Millufani Brazil 


95*1*77 

P( Bs and other chlorinated organic contaminants in tissues of 
Juvenile Kemp s ridley turtles {tjpidoeHeln kempt) 

J I L AKI fU S l PA Narraganselt R I ) K HA! HI I R R 
MUKlNNf V ( A l AKi md 5 S SADOVF 
Marine t mtronfnental Hextan h 1994 48, Nn 4 4M 127 
Sc a turtles il^epuhn lurlw ktmjn) killed h) seasonal low temper ilurc 
were lollec fed limn the eastern short s of I ong Island between 1980 
and 1980 and comenlnlums measured ol KB and chlorinated 
pesticides in liver and body fat K B l omrntr mom v incd between 
<>5S rig per g m I9K0 to 272 ng per g in I9K9 in liver sample s and 
1250 ng per g in 1980 to 47ft rig per g m I9H9 in body fat Average 
Incr ioncnitrations wuc 4 to 10 times highi r th m tn li\i rs nt other 
sea turtles Dir highest Pi B t omnitration found was 20 tune s kss 
than that causing reprodtu tivc effects in the In shwuter turtle ( fitly 
dra ttrprnUna Average annual concentrations ol pp DDf and 
from muukhloi werr 1 \1 to IH6 ng per g and 27 5 m 129 ng pu g 
( umentiations ol Pi R />/> 1)1)1 ind /mm nonaiblur were 
strongly torn latcd tml suggt stul that < nhci (issut could N used lit 
monitoi the contaminants U S \ 


95 1678 

Mercutv i oner n trillions In stomach contents and muscle of 
Jive fish spcrlrs from the north east i oast of I* nglanri 

R DIXON (Newcastle l rnvcrsilv) ind B JOM S 
Marine Pollution HulltUn 1991 28, No 1 2 "Ml 7 45 
Herring (f lupea httren$fuy) whiting iMrrlanitiu\ merUm%u \) rokei 
{Kata t Utuiia) plain [Pitunmet rev plate\>a) ^md dab iljmaniiti 
hmamln) were udketed dunrtg the summer ol 1992 al the mouth of 
the fvne river and meicurv concentrations in the stomach contents 
and muse Ir tissue wur Jc trmuned Medi in muscle mcruirv concen 
trillions me reused m the order pi ute herring rokcr dab and whiting 
Absolute mercury concentrations and the relationship between mus 
clc mertuty ami fish length indicated the low environmental avail 
ability ot mercury Median stomach meuurv contents increased m 
the order plane rokcr dab Phe variability ot ihc iatio ot muscle 
rncaurv to slunmh conic nt mrrimv was low tor dab 49 7 per cent 
whereas it was higher lor plate* and rokcr 128 4 and IH4 6 per cent 
respectively It stomach content men cuts concentrations accurately 
reflect local mercury as at lability then dab muse le tissue would make 
a more tcliablt availability uxicx than muscle tissue ot plaice or 
rokrr V K 


95-1*79 

Epiphyte size and taxonomy as btotagteai indicators of ectrfogj- 
cal And toxkoiogkai factors In lake Saint-Francois (Quebec), 

A C ATTANFX) (Umvcrsite de Montreal, PQ ) G METHOT B 
PI NHL ALLG( L T NIYONSENCA and L LAPIERRE 
t nvtnmmemal Pollutum 1995 87, No 4 467-372 
C ommunity descriptions and biotic indices hosed on size structure 
ind taxonomic composition were compared to evaluate the response 
of epiphytes to environmental factors The relative contributions of 
ecological and toxicological variable* in explaining variations w 
epiphytes were quantified Sites classified bv size were similar t* 
those classified by taxonomy but a larger portion of the variance u 
the former could be explained indicating a stronger relationship w id 
environmental factors bur both si/c based and taxonomy based 
bmtic indices the slope of the normalized size spectra performed 
best m terms of total explained variance There were strong inteiai 
uons between toxicological and ecological variables which shout • 
bx -1 onsidrred in planning and interpreting biomomtonng studies to 
which samples should be taken from sites with similar rtologna 
charjiUerisliLs There are 74 rcteremes Canada 

95-1*80 

Bloaccumuiation of metals by Hyalella azirca exposed to con¬ 
taminated sediments from the upper C lark l*ork river, Mon¬ 
tana 

( (j INGbRSOI I (Midwest Science l enter Columbia Mo i 
W (, BRUMBAUGH 1 J DW YT R arid N 1 KF MBl 1 
tnuronmetUal huu olo^\ and ( lumtxtrs P>94 13, No 12 291 ** 
2020 

Sediments m (he upper Clark Fork river Mont l SA were beast iv 
i oiUammaicd with arsenic cadmium topfKr lead manganest uU 
/me f ish in 0 k river depended on a lood source ol macro in verb 
bran s and the metals assocnUcd wuh this food sourer mighi prrv m 
a potentiil hazard to the fish I4u bioaccumulatiou of irsetik 
cadmium lead and zinc was cv duaicd bs c xposine maturi 

Huitelta aztrui for 28 d in the laboratory to sediment samples 
iol lie led from dcposiuona) arris in the ( lark 1 ork river Btnlhi 
mvcrtcbraies udlccted Irom riffles iUfjiuenMot k h dcpositional trt i 
wcr also unlvsed for met i!s 14u concentrations of rneuK in 
laboratory ixposid amphipods wut often 50 75 pet cent h ss »hu 
thost ol field collected inseriebratcs mdu iting thit sediment was 
sigrufKiini souJLi ol inctals to invertebrates m tlx river 44 k impli 
i ilums of the results lot fisheries m the art i ire discussed There ire 
4? iclt rt nt es ISA 

95 1681 

I race metal ewicerUralions in common benthic macrofaunal 
prey from the New V ork Bight apex 

f W S4TJMLi (US Department of Commerce Highlands N J ) 

V S /OANOWIC/ S I CINNm and R 41RRANOV A 
Munne Pollutum Hulletm 1994 28, No 12 7MV 765 
t oncnitrations of mercury cadmium chromium copper rrnkel 
fCiKl /irit silver tin arsenic md selenium were determined in 
common benthic prev to evaluate the potential for transfer of me cab 
Irnm prey to higher trophic levels Benthic prey were collected 
between 1984 and 1985 trorn 7 areas m ihe Bight apex spanning * 
range ot habitat qualilv conditions and from a reference site Benthic 
taxa were selected because of their common use as prc> for fish and 
American lobster Data foi 14 species mixed polythaeics and am 
phi pods are tabulated Metals concentrations in prey trom areas 
adjiuent to a former sewage sludge disposal site wem higlter than m 
prey from other areas implying that prey from this site could be an 
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important source of torn metals to bemhii (cexling linfish and 
foraging tobstera There are 37 references l’-SA. 

*5 16*2 

Effect of tratperatiure on the uptake of copper bj the brine 

shrimp, Artmua franciscana. 

R BLL'ST (Antwerp 1 ^diversity) I, van GINNEKEN ami 
DFriJhJR 

\quaiw T*mar*hfr\ tW 50, No 4. ^4 VT56 
The effect of temperature (10-150 on the uptake of copper by the 
hrme xhnmp {Anemui frtmnsccmu) whs studied in vhemicaily tie 
hned saltwater solutions The shrimps were acclimated to solutions 
of differing temperatures over a 5-d period umi then kept at the final 
temperature for I Od They were then transferred for I h to a saltwater 
iofuiion containing 1 rrtM 8-hvdroxyqumolinc 5'Wilphom< aud to 
remose metal hound to tire external surfaces ot the shrimp Copper 
uptake increased with increasing temperature of exposure and Jc 
h leased with the temperature of acclimation Copper spoliation 
changed with changing temperature Hie effect of these diftereni 
pr nesses on the free cupru urn actnilv was calculated using the 
vbermud spetiation model SOI ITION IV magmtmh of the sip 
parent at (nation energy for topper uptake indicated that it is i 
'u dilated diffusion process Ovct the temperature range 10 ^ t 
•he ditfusionai (lux of the cupric ion in the solution increased from 
in ip toO 14"* pmol js<*r l m2 second Thrrr art T9 rclertmes 
Belgium 

‘>5-1 WO 

PI B and metal concentrations in American lobMrr* from the 
Anishnet river estuary and Ixing Island Sound 

K MiKC ALDO A1 LIN (National Oceanic and Atmospheric 
Administration Milford t onru ( A KIROPAf R A 
t Rif C, and G SFNNI PbLDfeK 

ttullfun i't f nuronmrntol ( onta/mnaiion and Itnu <dof{) I‘>94 
No 6 «:n 827 

I /g N\inng Amenc in lobsters iHomtirus timrnt unuv were taken 
ii mi Ness Bedford haihour and long [shod Sound Lmbryos 
tost vi ipe and post larvae o? luvemks were sampled from tath 
Innate and analysed lor l*C B and metals W'H were (ounrf at high 
uMKcnlt Hums m embryos and offspring n( V u Bedford harbour 
lobsters with the highest concentrations m embryos (! 1 2 ug per g 
wet unghM lower c om mirations wnt found in long Island Sound 
implcs Copper uiru cntrations in long Island Sound samples 
ranged from 172 227 ug |K*r gdrs weight for embryos from different 
Mies and 25 2h ug pci g m fvivcnilcs liie mean concentrations of 
other metals found m l ong Island Sound samplesul all growth stages 
were below 0 hb 4 12 and 6 (*9 ug pen g dry weight for cadmium 
ic kl and chromium respci mil) l S.A 

95-1684 

I race metals in the Mexican shrimp f'enacus wnnamei from 
estuarine and marine environments 

f PAL7-OSI NA fCniteisidad Nac mnal Autnnonia dr Mextt o 
Smakia) and C Rl '{/ FT RNANDFy 
f" nuronmentuf PoUution J995 K7, No 2 241 247 
Iron manganese nickel copper cobalt cadmium chromium and 
/ji)c were measured m estuarine postlarvae juveniles and marine 
adults of f'ouietn vannamn collected from 4 sites along die Pac die 
-oast of Mexico All metals except for iron showed similar com on- 
(ration* U> tho«e found in vhnmps uilleeied from other sites Nickel 
iron and zjik showed si/e dependent relationships which varied 
according to the metal Small individuals had higlicr concentrations 


of taw and nickel than Urge* individuals whereas the opposite trend 
occurred for wm Thu was attributed to dd Remit metabolic require 
meats of young and oki shnmps Mexico 


95-1 w»s 

Levels and k xg-len «xb of polychlorinated biphenyls mid 
DOT* in Wvilvti c* ed from the south Adriatic consul wa¬ 
ter*. 

M PIOER < Rudjcr Bosk ova Institute Zagreb) and N HKT-JR 
Chemoaptaue 1995 50, No I, TI T8 

The soil tissues ot bivalves cxdlecled during l^7(* 1^1 at several 
Adriatic icwuuil sunoitc were homogem/cd exlmted cleaned up 
and analysed h> gas chromatographs Analylual results were uir 
tec ted following international mtei laboralon udlalior alive rxer 
uses Total DOF and JVB mass ructions were not miimglly 
distributed so logarithms of the data were used Maw fmhons 
depended on the collet turn aiea. tsenod and seasons were at 

lughri leseU m spring «ihI autumn competed with other seasons 
Total DDI concentrations dec lined with time Nit ttie trend lor K'B 
vc us levs y 1c if C roatia 


A comparative studs on environmental radioacthUy in »hell* 
fish inhabiting the toasts of Korea and Japan 

> K OH (Chcju National Pnivmiiy Korea) 

ftntnull of Hadnumalunaf atui Siu irnr < hrmiun t#firrs 19U4 

1HK. No S ^1 t 171 

Samples of seu mussels M\nlu\ ionium and M\tthi i rrfnhi tol 
letted from 4 different sites of nuclear power plums (hon IBr h«tt 
Wolsorig and Younggwangj and C‘he|u do as a control stir, weir 
measured tor gross htta rudumtivifs and pmmo s|iec (ronirtrv f o 
determme r^ulionuclide contents in the samples ray sywx 

tromrtry was conducted on the dried samples using u germanium 
iletcc tor A pan of the dried vamplr was i arNvru/ed (heated at 6MK' 
foi 21 hi m an electric oven and used lor the beta ra> uninting TT»c 
gross \>e\a radioactivity was similar to that in nature Among ra 
dionucluks only caesium H7 poiajisium 20 herylliutn 1 ami co 
lull 60 were detected in very small amounts No oilier manmade 
ladioniM tides wc ir detec led Far Kami 


95-1687 

V \ aluafion of free amino arid* as a hiochemic al indicator of 
rnetal pollution 

II lit MMli (C rnlre for I sluarnu arult oastal iaology 
Yr-crkr Netheilurwh) R BOCiAARDS I dr NkOl 1 J MNKf 
and 1 hK)R W\ II l 

Mttrmr / /u mmmrntaf Hr\tan h 1W4 5H, No 4 UB \ 12 
Mussels \M\t\hoi tduliM were collected from 7 icKafions in die 1 ml 
rstuary ( omwali during Sepierntiei 1989 and extracts analysed for 
free ammo acids (T A A) by HF1 ( to determine a biochemical direv 
index tSh for meul poiluttcin CY>|>per affected the amount and 
composition of bAA whereas salinity imd rinc had little eftect TTw 
serine phis threonine surn as an SI was questioned TTm* uunne 
glycme ratio (Tf#R) coiild only he used at topper cotKentranoru 
greater ihous 20 ug per lure At lower t oncentranons TGR did not 
chow a relationship with copper concentration wliereas at highet 
c oneenrrations, the rnusseb died 1MC. 
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n»\m 

Chlorinated organic compound*, CAik and heavy metals in 
nedlmtrfitiK and aquatic mouse* of two upper Austrian river*. 

A OlOVANflC if cdcMl Lnvirnnmcnui Agmiv Vienna) W U 
VCXiEL.(i LORMLMLA HANt S »I I NAR and P SUf 
f Vir/ww/i/terr, I994, 29, No 9/1 1 2117 2! D 
Sediment* and aquatic rums f mumatix anup\tew u wr*e taken 
from 4 sampling point* on the Danube and frauri rivers near I mu 
N o rvtoM was available -if the Danube sampling jwwit upstream ol the 
uly I'he samples wot- infracted (leaned up and tr u floriated on 
several columns beloie analysis Dy various chromatographic. tcs.li 
nujurv for chlorinated hydro* arhons t hlorophenok and PAH 
Heavy metals were anal vied on si parak* samples Generally samples 
were noi highly contaminated compared with results reported lot 
oilier areas afln led by industry Metal levels wto* similar in srdi 
rrienls and mosses with the exception of mercury which was higher 
m the latter Most PAH heavy metals except mercury igu/noui hex 
achlorocytlohes^ine OK H) PTB MK 15 Gmd 1XB were deter ted in 
sediments and mosses Hexac hloiohcn/enr <U lui MG|| epuUm 
HCH and sorm IT'B were found onlv in mosses, suggesting their 
nselulntiss as monitoring oipamsms There are 46 references 
Austria 


95D6K9 

Use of freshwater plank for phyfotoxicity testing, a review. 

M A l I WIS (1 S l PA Gulf Bor/t* Ida I 
htwironmrninl Pollution, 1995 87, No t, II'J Do 
1 he use ol freshwater plants in loxiutv tests ami the usefulness ol 
data derived from such tests are discussed Methodology nutrient 
media, (cm speues test duration light, u mpeiatiwr pH c ah ul Mums 
ol loxiutv and utility of dat i art* i onsidered with relercuce lo audit s 
using algae Studies using duckweed and olhu v ivculai plants art 
also c onsidered I lu c (h to of hm.u c uiriul itu>n elJluciiK < ontaim 
nated sediment oruJ ha/ minus wastes ir< hncflv conudeml ana 
phyioioxuiiv suinhuinm in identified (fine ire 2 I l o luuu i 
l ,S.A. 


95-1690 

I nice metal t mu nitration in vegetative parts of Ipomea pe \- 
i rirpei. 

A MIITtAtt akuttaPort Irust MuJn.ipoir VVest Bengali A 
('Hni'OllI’RN and D H VM 

fouinm tnurruil of f nvirotmu'nUil fUohh 1994 Mi, No 2 I 19 I.D 
l hr Hooghlv Mafia fstu nme complex received sew ige and diluents 
fount akuifj Howiali and Ihidia Seasonal fhiuuattori ni metal 
eoiUammahnn was studied In atnlvsiitg the magnitude of met il 
accumulation m the sandhi Oder Ipotnto j>t \i utpr\ I he plants used 
were Irom different hKations whuh had contrasting phvsivo chenu 
cal efuiiiKtenstics loo coruenitations were high Metals were auu 
mutated m the nulci mm /ox manganese coppri nickel cobilt 
and Wad Greatest mrta! accumulation was m die toot region tol 
lowed bv stem and leaf Pla* ts from ail locations showed a unique 
seasonal behaviour with high metal concentrations during th-r mnn 
senm period Uhis could be due tomonsoonal runoff from the adpKcnt 
cities Tbr plants might be suitable for use in the biologic a I oeairnmt 
of industrial effluent India 


1*5-1691 

A survey of some tract elements in seaweeds from Patagonia. 
Argentina. 

} () Ml SF 1 1 rmveriutad dc Buenos Aircsh M B IT DfN’O, L 
d HI TUQUE,O F, TRfXT'OU a rniC N CARDUCTJ 
tmurunmenhil Pollution, 1995, R7 ? No 2, 249-253 
(‘.Klmiiifli and lead concentrations were measured in representatives 
of die genera Ailrnot \ vt\ (olpomtma Ijrattesui in the brown 
kelps Mtu rm \sti\ pxnfera and Ifwonta fuserueru. and the mi 
algae (fiiturnnu \koft\hrntu collected from Neuvo gulf andOmji 
rones bay Lead and cadmium wetc present in all samples examined 
and in other brown algae collected from the industrial site at Nnm 
gulf High concentrations of aluminium < 100- DJOO rng per kgi werr 
also found m the gulf samples, the highest in ( olpomemu smium, 
( onccniraiioris of cadmium and lead were lower than previoush 
leponcd lor the saint* spcxies from othet lot atoms Argentina 


95-1692 

Avsessment of bioavailabilitv of heavy mcLuJs using lm modi¬ 
fied constructs c»f P\riidonwna\ ftuorr urns. 

(] I PA I ON i Mac aulas ( and I ve Keseaic h Induuir \bi , uleen 
( DrVMPBMI I \ Cd mi R and K Kill H\M 

Avplu U \Ui fi>htolot;\ |UOS 20 , No ’ s ? ^0 

llu effect of potentially lovu eletneuis or the biofumun suuu e 1 
no modified /h( flu os < n\ w,r cxa T mne«! using \ 

assay Bioluminewnit uspinv was cvaluitrd fo r Ivid 
plasmid and v hromosom dlv cnioded lux genes Hk sefb wn 
ulde I to a r irtgr of iru ! d s ill <on ' mr»ition* mi i eenc r d du tin 
in iMolununesven» r’sponM w,o obsrt o\\ he .iwrcaan^. metal c on 
i nil* ihoro with du | l imukI unotru* I sirmfn mfb roue anausi 
in ill run ijv ip ut t f om» h'omiun* I h m *nt sc usitiv j!k wrn * k oi d 
foi voptKr uni f UK h > c id i, onsn ui and d< D u* d u dn ordi 
c idmnmi • htommm imkel loi 'he v hmmosom d n oddu iin<n y t 
ir dn mUriadtunip 'nk 1 . liinn ii,m tm 'hi m i mid umkIi'u ‘ 
lion Iln m nsili v j| v oi / o nnH d /' 'N s i * t i pot j.t Uv ti c 
c! rut ufs s l igg' , ste f ipo i Mfu is>.o mihod h«i ih» ‘■sc ■amu in 
iH»|fu(ioi m fted w ilu lint mu 1 l K 


95 1691 

Suspended sand measumnents in u turbulent environment 
Held comparison of optical and pump sampling tec hmques. 

K P Bl /V( k i \ n to* ian Ins'Uute oi \1 nine Sunic.es 
MelNmrnc 1 and M \ ROM NBI Ru 
ft Mto/f niftnrrrtmt P>94 24, No j'2 1 1 " 5 Ml 
Suspended sediment concentrations m and near the surf /one weo 
measured from imocabh piailorm on av is can lx\u h at '\jMillof av 
V c \ allies liom piuiifvd samples were v ompared with me isurc 
merits Irorn m opfu d backsi alter sensor At Ivphu values of eddv 
ddfusivuy and sediment cram sire under breaking waves she efti 
ueruv of pump trapping of suspended sediment increased bv up a 
factor ot 1 TTio was Utnbuied to the turbulent diffusion or ton 
section of sediment partw les indirections parallel to the pump inlet 
1 urther oBshcnr tlx’ pump umlersampled tlse suspended sediment 
’The response of optical hacWanrr srmoo depended on the oo 
pended srdimenf gram si/e Ati*frsitija 
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New amptog devices for environmental characterization of 
groundwater and dissolved gaa chemistry U'HW, N2, He). 

B SHERWOOD L.OLLAR i Waterloo Cm verst tv Om ) S k 
KRAPE and S M WEISE 

f minmmeniat Jk *enct it TtOuu 1444 2B. So M 242 "5 

24^1 

sampling device were developed which were narrow-diameter 
* 1 1 H cm) wrlf-contamail unm, capable of withstanding external 
prrswiren of up m 10.000 KPa and ot operating in fresh waiter and 
vaUnr watm The devices were developed to provide geochemical 
l4 nd luHopK. data on dissolved gits and ground w'alcr cbenminev 
using rusting boreholes drilled for mineral explot auon Results of 
tickl tests designed to characterize the environmental chemistry of 
groundwaters ai sites on the Ftmnoscandinn Shield of ( inland are 
presented CaoidA 


9M695 

Impact of river Immporl chamcteriviScs on contaminant sam¬ 
pling error and design. 

1 c* DROPPO lNational Waier Rescanh Institute Burlington 
n*»r » and C JASKOT 

t n\itonintniai Sctffu t St. ]ethtu*lo$\ HJ9S 29. No 1 Ihl l 7 0 
Die rffut of a met s variable transport c haraUrnstns on the design 
o* i sampling, programme foi estimating lonmmnum load was 
investigated in a rivet of 2*i m cross sn Mon and less than 1 m depth 
n have Mow Mean annual discharge was lb nd per second with a 
mgr ot * 2*UI ml per second Single vertical depth integrated 
miples were taken at the teniroid of the Mow ol S equal discharge 
intervals m the nvci cross section I loin I v or 1 hour Is samples weir 
nilri led automatically during storm* Dewatered sediment samples 
-a k nt tamed on site b> pumping Luge volumi v ot river water 
mruugii a continuous centrifuge f i\c nun u msjvof; c hfiractrnvin s 
w u examined vonturunml tranvpoit modes whether dissolved 
Misjx ( tided solids or bed loid short term lempiral and seasonal 
s mabilPv the relationship between dissolved and paniculate ton 
tipunant c one eritra' ions and disc (urge load distribution with srdi 
aunt paiIn lo size and spatial variability m a cross section Phnr 
f Mats wore sue specific Hu the river investigated (tie lint grained 
sidiment and the r indomncvs ot ihr cross setitnn sanation enabled 
met t! loads to be obtained hv a single vertical with multiple sample 1 
i composite sampler and a continuous c rmnfuge tor panic ics 
( anada 


What about quality assurance before the laboratory analysis’* 

K I M KRAMT R < TNO Institute nl Fnvirnnment »1 Aucme* 
l)rn He I der) 

M.j nr PoUutum Hull* tin l<m 29, No 4/S 72? 227 
The onportancr of how simple* arc handled before rh" \ entr* the 
laboratory is emphasized Ml aspects of sampling me hiding lm ation 
? requencv the skill ot the sUft the type of lon'ainer and where 
tpprnpnalc means of filtration and t cmnfugMinn arc considered 
Devrrvalum transport storage contamination control ami adequate 
documentation arc discussed Ail these tac lore couldnullify accurate 
i brmical analysis if neglected Thev required qualify assurance 
procedures and good measurement pr jhtu cs m ensure ihc reliability 
of the whole prosess of sampling and analysis There ate V* refer 
mes Netherlands 


95-1«7 

Measuring Usrhntqor* for rfftuent dischar^ with regard In 
on-line Instruments 

P BMMANNd ruvci vital Stuttgart y 
\b**ute\ n hmi 19*44, 45, No h A2 54 tin ('formanl 
TV powihdity of using ondtnr measuring equipment in pUorot the 
cuirent mediodv based on 2 h ai 24 h combined spot samples for 
assessing compliance with e/flucnt quality oorumH is reviewed Use 
prevent system was enshrined in the pollution control legislation but 
the results obtained were subject to random von ahem and might not 
accurately reflect the overall pn rare regarding the magnitude of the 
pollution load rmenng the ie*riving stream The exirnf to whKh 
on line measuring equipment for a variety of anal)lical parameters 
had already been adopted by sewage plain oticratorv, prttKtpaJI) lor 
process control functiom is reviewed ami the prospect! tor theti 
wider application m the conical of pollution umttol legnlation are 
assessed In the short term, i \k rrliame an spot sampling would 
jxTsisi but further re fine mews in equipment and in the vysiem of 
official supervision shook] (vermtt the use of eoMtnuouv on Imr 
eftlucm quality monitoring in live longrr term tLnglnh translation 
|i K pounds sterling valid foi )9usi (^ermnny 


95-I69H 

Hegionabscale ground water quality monitoring via Integer 
pi og ramming 

V I HI 'OAK (North 'lesio I ’rnveisirv Demon! M A 
IOAK'KiA and M A MARINO 
/omn<i/n///oWagv 1WS tM, No 1/4 170 

Monitoring sites in multilayered regional gimmdwmn Mow systems 
at nsk tnim coniiimimuum by leo< hates tiom waste Murage fat iIdies 
wrrr idrnutied using a riebvoik design approach Wrights were 
assigned louuididate liKatimis in quantify monitonng value in terms 
nf the prospect of plume delnhon and exposure fu/aid ctiteria 
Monitoring IcHatioin were selected h> incoiisolating l)ie wnglits in 
a binary integer mathematical programming problem The net wot k 
design rmxiel was assessed against a 1M0 point composite plume 
detection and JuroUcrtzation effniemv scale ft scorn! (D com 
parrd wiih a score ot 7b toi an existing monitor mg net weak with Ihr 
same mimlxf of wells (he rrunid ede* (eif well sites whah weir 
dose together near dir souic c ot contamination I .N A. 

95-Hi 99 

Biological tent metliods for effluent monitoring 

I HAHN tlnstitut tut Waviccf ficwlen und I uf(h>giene Berlini 
konrsptmdrn Ah»asur 1994 41. No 12 ??^9 22HO and 72« » 
22k 4 (in t irmun I nghvh Mimmarv j 

the applKation of btoavsavs to mondor ttir ecotnxuo logic ai eflrits 
ol effluent discharges is discuved in general terms *11vr methods 
ivoided (he necessity fi»r » detailed knowledge of the < ompmition 
ot the sample and provided a reluhlr indication of dir end revolt of 
a given discharge such as dw povsthdity of fish kills ot growth 
inhibition in the c avr of um to organisms and lower forms of plant* 
and animats Selection of (hr trvt organism was dependent on llir 
iroplrn trvel of principal com ern and 4 different tesh an proposed 
as representative of those involved m natural ecoxvvierm rurnely 
golden orfr daphma algae< Sr enerironov xuh%puaim )and lurnmes 
cent ba< term f Ptunofm lerro) Ihevr were definitive mrttMKis based 
on DIN standards the results being gcneialtv rrc ogmzed NftJtilbrntH 
ind valid in c oun as .* basis for legal enforc rrneni measures Nome 
additional testy indicative of the degree of biodcgrodabilify of or 
ganw constituents ot effluent vamplex are aivocoriMdered ms a means 
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of providing a lomprcheinivr indication of effluent quality (English 
translation 140 pound a sterling valid for 1995) Germany 

95-1700 

Continuum and early detection of toxicity in industrial waste- 
water tiffing an on-line mplruflofi meter. 

C W KIM (PUsiin National University Kmmjungku Pasan), B 
0 KIM T M LEE amJT J PARK 
Water Si teru e St 7r(hnttlo%\ 1994 30, No 1,11 19 
An on-line tom detection system for the early and continuous 
observation of toxicity m the wastewater treatment plant of a petro- 
chemical company which produced phthahe aetd n described The 
plant treated the wastewater using an extended activated sludge 
proeexs During annual shut down the reactors wrre cleaned with 
sodium hydroxide which could possibly reach the biological reactor 
'The toxicity detec tor consisted of a contact chamber and ari on ln>c 
respiration meter The operation of the on line detection system and 
continuous toxtcifv tests arc described The relationship between 
organic loading rate and actual respiration rate was studied A ratio 
of influent sample flow to activated sludge flow of more than 0 b was 
recommended to obtain maximal respiration rale The system was 
tested under conditions of high and low pH cobalt inhibition, and 
ihe addition of catalyst wastes Korea 

95-1701 

Principal component analysis In the evaluation of environ¬ 
mental data. 

V /ITKO f Department of f ishenes and Oceans. Si Andrews 
N li ) 

Marine Pollution Bulletin 1 ( W4, 2H, No 12, 7IK 722 
Using published data the usefulness was demonstrated of Pruu ipal 
Component Analysis (PC A) in the examination ol multivariate data 
The incorporation of PTA into lahotarorv information management 
systems (l IMS) at the* data t uuverxion stage is suggested l hr use 
ol PC A m data evaluation is dtst ussrd using as examples studies ol 
en/yme induction and t ontammants heavy metals in sediments and 
mussels metals in sediments and corals and organothlonne com 
pounds in fish Canada 

95-1702 

(JlJASIMKMr,, quality avsul ance of Information for mariiH 1 
environmental monitoring In Europe. 

I) I WE(4 xS (SOM D Marine l aborator> Aberdeen) 

Marine Pollution Bulletin 1994, 29, Nu 4/S. I4M4S 
The background and objectives of the QUASIMl’ME programme 
are explained It sought to improve the quality ol chemical mfoina¬ 
tion among mama* institutes A questionnaire revealed (raining, 
guidelines on sampling and sample storage and the availability ol 
relereiue materials as Key needs This resulted in inter laboratory 
comparison studies, judged bv / scores ori nutrients m sea water, 
trace metals in sediments, and K’B in Itsh oils Workshops had 
reviewed the results and helped individual laboratories improve then 
quality imurntHc LIk* project was continuing U.K. 

95-1703 

Design and evaluation of the QUASIMEME inter-laboratory 
performance studies a test case for robust statistics. 

W P CORNO (E : ree Umu rxitv Amsterdam. Netherlandsj. and 
D F WELLS 

Mann* Pollution Bulletin 1994, 29, No 4/S 149-UK 
An overview is given of the QUASIMEME inter-l.iboraiory studies 
designed according to the IUPAC7ISO protocol The objectives and 


organizauon of the studies, the det erminands selected, preparation 
of materials and the analytical time schedule are outlined. The choice 
of statistical methods, target performance criteria, assessment of 
laboratory bias and precision, the submission of data, and data 
analysis are explained The Z-score was selected for ranking bias and 
the P-score as an aid to evaluating precision Robust statistics were 
selected since, although these did not discard any observations, they 
were relatively insensitive to extreme values and tailing di&tnbu 
horn Two algorithms for robust statistics and the conventional ISO 
5725 prtxedure were compared The heterogeneous nature of the 
data from the studies seemed suited to this approach There are 32 
references Europe 

95-1704 

Quality management and practice: evaluation of the QUA- 
SIMEME questionnaire. 

S K BAILEY (SOAFD Marine Laboratory Aberdeen), A S 
WELLS, and D E WELLS 

Marine Pollution Bulletin 1994. 29, No 4/5 t K^-21 3 
'Die questionnaire seeking information on practices in quality man 
agemcnl in marine chemistry laboratories completed by 89 labora 
tones participating in the QUASIMEME: project is considered in 
detail The information gathered on laboratory management, quality 
need, chemical analysis data handling, reference materials, xuppoit 
services and sample handling ts explained Results are presented and 
discussed an overview ol the questionnaire is given in an appendix 
Sixty four per cent of laboratories accepted that their quality nun 
agement measures were inadequate and that quality manuals ami 
standard operating procedures needed development Structural im 
provements were required ft>r all arcasot information gathering Iron 1 
storage preparation and analyses to data retooling and archiving A 
comparison of the data prevision in the questionnaire with the jlUm' 
values found in subsequent inter laboratory rests indicated that mans 
laboratories did not know their real uipabdilies U.K 

95-1705 

Colorimetric metfmd for the determination of chlorine with 
3J’*5,5Melrararthxn>enfJdine. 

\ BOSUH SERRAV (Valencia l msnsitv Burjassoh 
ralanta IW 41, No 12, 2091 2094 

Ihc use ol t V.x.V tetramethy Iben/idme iTMB 'in the colorimetru 
detcinimation in water of free and combined chlorine was studied 
The advantages of TMB as a reagent compated with syringalda/ine 
and o tnlidine for determining <, hlorine in water were demonstrated 
The accuracy obtained was similar to that obtained using (he synn 
galda/inc method and the sensitivitv was somewhat higher but du 
principal advantages of the proposed method were a greater stability 
of the reaction product, the absence of interference by high conccn 
trillions of calcium and magnesium and the fact that rigorous pH 
control was not necessary A detection limit of 2 ng per ml was 
achieved Spain 

95-1706 

Oran's plot titration and flow injection titration of sulphate in 
ground and drinking water with a barium ion-wleetive elec¬ 
trode. 

O LUTZE (Invtitut fur Che mo und Bimenxorik (1CB), Munster). 
B ROSS, and K CAMMANN 

hre\*mus Journal of Analstu al Chemntry, 1994, 350, No MV11 
MO-632 

Gran’s plot titrations were used in the indirect potentiometric deter¬ 
mination ot sulphate u.sing a barium ion selective electrode The 
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iOtaiereJxr of various, ions is as established A Row injection system 
wts developed and umd for the continuous detemunation of sulphate 
m imindwaiar and drinking wrnci Sulphate was determined with * 
relative standard deviation of I 5 per cent Canon exchange was used 
to separate micrfenng ions Linear calibration graph* m the range 
50-200 mg ert sulphate pear hue were obtained bv plotting the peak 
width against the logarithm of the sulphate ccawemratton of the 
mjecled samples The method was successfully applied m samples 
of groundwater and drinking watrr Germany 


95*1707 

n»e 1993QUASIMEMF laboratory-performance study* nutri¬ 
ent* in sea water and standard notation*. 

A AMlNOTflFRFMER, Wwj/ane France) and l) S 
KIRKWOOD 

Marine l*ottuturn Bulletin 1994 29, No 4/5 1*9 16A 
f dtv five laboratories participated in tiic 7 part Ql r ASIMf Ml nu 
menu laboratory performance study Pan 1 was a single exercise at 
Uorvcn trail on levels pari 2 examined long trmi repeatability Both 
used natural *ta water samples Part 3 also a long term repeatability 
t xcraxc used nutrient concentrates whi< h were diluted in low nutn 
t ni sea water Al medium and high concentrations ihc relative 
stiikUrd deviation lor oxidized nitrogen nitrite anti phosphate was 
10 per cent whilr tor immnnia il was VI 40 per ccni Dvr / and 
V score st itistics demonstrated that NO dOperceni of (he laboratories 
met target pc 1 1 or nunc e anhe high concentration levels md that most 
errors were systematic Good perform nice on low level samples 
puirantred vimtlir performance for moir concentrated samples 
Mru i application of reliable procedures should correct most of the 
horhomings rc veiled bv this exercise Europe 


95 1708* 

Ktul-tlme monitoring of nutrients In waters and wastewaters 

R 1 HART (Monash I’mveruty Melbourne' 1 l) McKfLVff 
k I BFNSON ind V MIAN 

5e« onJ Auuraiutn ( onfereru r on Bwlttgu al Nutrient Rrmouil 
tr tm Wti&temittt Proceedings RNR2 ( (inference Alburv NSW 
l ffeuive control of eutrophication in Australian inland wafers rt 
quires a knowledge of the dissolved nitrogen and phosphorus levels 
in the watrt preferably on a real time basis live development of 
automatic sensing equipment as a mean* of achieving this is do 
c listed with particular reference to Ihc use of How infection methods 
of analyses lot the determination of total dissolved phosphorus 
(TDP) Results obtained from the application of a TDP analyses 
whuh incorporated u microwave powered digestion process an 
reported together with a modified version capable uf measuring 
dissolved reactive phosphorus (DRPj live DRP sensor had been 
subjected to field trials at a sewage treatment plant in Melbourne with 
promising results (no component failures during The lb week trial 
period with servicing needed only onct a week) In addition a 
method for the continuous monitoring of htoavaj table nutrient con 
vcntrations based on immobilized enzyme probes was undergoing 
development Preliminary trials on natural waters had shown that the 
amount of phosphorus detected by this mean* r alkaline phosphatase) 
was quite small Australia 


95-1769 

Phoiixacmtstk spectroscopic studies oct die aabd phase call 
with a differential type mkruphooe uctug a diode laser as ra¬ 
diation sourer 

J SU1DA (Yamagata Univemtv ^ outran a) H TAKAHASH1 
,*ndK OIK AW A 

Iolanta 1994 41, No U IHbi IK64 

Photoacousttc spectroscopy <PAS> had previously hero used for dir 
determination of phosphate as Molybdenum Blue spec w# adsorbed 
on uniform anion-cxchangc bends However accurate measurement 
of phase proved difficult for samples of low absorptivity due to the 
acoustic baekgnwnd and structural fa* ion of the phrtioawuftlu cfll 
and microphone Hro* the design and application* of a vohd phase 
photo* oustn cell w uh a differential type microphone are described 
Hiiv udl showed higher sensitivity and reproducibility than the uoh 
without the dtllrreniial microphone The detection limn lor phov 
phate ton concentrated from 22 5 ml of sample solution on a mem 
brane filter aw molybdophnspliate n diHlreyliumechvlammontum 
bromide was 3 0 ng phosphate per ml bxmg a diode laser (M) mW 
K26 nm) ns radiation source the uHrlfiuent of sanation lor S 
measurements m 20 ng phosphate inn per ml was 3 per cent Hte 
i alibratiun graph toi phosphate urn wio linear over lire range 5 50 
ngptrml Japan 

95-1710 

Speetrophotomet ric dr ter mi nation of H 202 In marine waters 
with leuco crystal violet 

l \ /HAN( i (Old Dominion t in versitv Norfolk \ a ) and (j 
I 1 W()V» 

taUmto \<m 41, No 12 21 U 2145 

Ihc absorbance of crystal vtolrt formed bv Hit oxidation of leu*<* 
crystal vmlct by hydrogen peroxide m the piewrmr of lire enzyme 
hoi sc radish peroxidase at 592 ntn at pH 4 was used in the dr terem 
nation of hvdiogen pet oxide m marine waters Die detection limit of 
the method was about 0 R2 uM and the prexi sum within about l fvc# 
icm at a concentration of (MM uM Deere was (luxe agreement 
between the results ofvtnned using this method and ihovr obtained 
using a popular nuonmtrru mcllxKl Samples could be oored after 
colour development for tip to 5d before mnmunng their absorbancex 
without significantly altering the estimated hydrogen peroxide con 
ccntrahon I 2> A 

95.1711 

fuHemsrs uh sorbent mairriab for mcliil preconeenlratlim 

M <»AI Ii GO t( onlobti University) Y 1*1 IT I dr Ft NA and 
M V Al < ARC LI 

Amjhtu uJ C hemutn 1994 66, No 22 4074 4t)’N 
Die analytical potential of ( 60 fullnrnes for tf»e preu intent rat ton 
of trace met ils is discussed IVn huge surfate area made fbem 
potent! ills useful vorlvcnts by formalion of neutr il t lie lutes A model 
system employing le.id in waters and immonium pyrtohdincdilhio 
Liubamiiic i A FIX ) as ligand was used fhc AF1X lead cbcliitr was 
formed in a continuous How system sorbed on a ( 60 fullerene 
mimcolumn and subsequent I v eluteef for transfer to an atomic ab 
sorption spec-iromrlcr (AASi f wo parallel hatch experiments were 
c an red out tn mg ( IK bonded m h< a and activated c arfion a* xorbcnl* 
Die primary assets of f (i0 fullerenrs were a high sensitivity arising 
from efficient adsorption and Ingh udixUvii) derived from the 
xpeoaJ features of this new material The ioxU of < tfifl fullerene* 
were Mjctiasproliibiiive Cadrmumfri) mckelMl)andmw(III)posed 
the most revere interferences with the determination of lead using 
C 60 mimcolumn* Spain 
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VS-1712 

Thu 1993 QUASIMEMF UboralorypeHoimwKe itudy: trace 
meUtis in wdimecitf and ftandard solutions- 

B PEDERSEN < National f nvtronrncmal Research Institute 
koxkikte, Denmark) and W P C OH NO 
Marine Pollution Bull tun 1994 29, No 4/5 166-171 
TTic ability of 55 laboratories to analyse cadmium, capper lead 
mercury zinc, aluminium and TOO was evaluated in a QUA 
SIMEME inter Laboratory exercise Three types of sample were 
provided a standard solution a dried sandy sediment Irom the 
Dnggtrbank and a dried silty sediment from the Elbe Expert labo 
ratones provided assigned values for elements m the sediments Ihe 
differences arising from partial and total tie tet mi nation of the metals 
were examined, the former arose from aqua regia digestion the latter 
by non destructive tec hmques or hydrofluoric acid digestion Results 
were assessed for bias using the I UP AC/ISO protocol based on 
7-xcorex Precision was examined by V scores In general laboratory 
performance was acceptable with only 7 needing to improve quality 
lamg term precision was adversely affected by high blank values 
(mod performance at low concentrations did not guarantee it at high 
levels Europe 

95-1713 

Polarographic determination of nickel und i bromlum In sew- 
age sludges 

M KOI fMfachliochschull Aulcii) J MANN J 5( HAFFK 1 
MUUI k (I HOfil NSC HUIV mil ( Of N(,l f K 
in Hydrin hi/nit a tt Hydrobiohyu a 1994 22, No b 2b 1 264 
(in (lerniun ( nglish Minimal)) 

Polafogiaphic methods were used to determine the im kd and chro 
rruum contents of sludges of high and low metal content SumhnJ 
aqua regia digestion procedures were employed the extract firing 
trrated with hydrogen pcrnxide/UV irradiation to further dimmish 
the organa matter content Both AAS and 1C P OF 5 spetimmetm 
determinations were performed for rclcrencc m addition to the 
polarogruplm technique using a dropping mercury elec ton 1c Satis 
I victory agreement between (he icsults obtained by polarography and 
the spectrometric methods was obtained lor nukel in ill i ivck hut 
lor ihromium the agreement w is satisfactory onlv following thi 
hydrogen pernxjdr/UV irradiation of the extract (o eliminate inter 
teremc due to (he maim (I nglish irinslation 120 pounds sterling 
v did lot 1995) C.ermanv 

95-1714 

Fffeci of potwtiduni Iodide on reducing the adsorptive interfer¬ 
ence of surfactants und lit games in the determination or lend 
und cm dmiuin in environmental samples by dirfervntUl-pulse 
anodic stripping voltammetry 

Y PPNCl (Open University Milton Keynes) and R S 
BARRATT 

Anahu 1994 119, No 12 2H05 2808 

The direct determination ot heavy metals in environmental samples 
bv diflrrentiiil pulse tnodu stopping voltammetry (DPAS\ Hsntlrn 
complicated bv the presentc of organic compounds particularly 
surfactants In this woik the behaviour ot lead and cadmium with 
organics m the presence of potassium iodide was investigated Up 
to 100 pprn of pet tic Mid agar and gelatin did not affect the 
vo ham metric response of either lead or cadmium Up in 100 pprn of 
dodecvUmine (DDCA) aigmk and 40 ppm of camphor and b ppm 
of humic aud did not affect the volummeme response of cadmium 
(8 ppbl Up to tOO ppm of camphor 50 ppm of algmic acid. 20 ppm 
of humic acid and 10 ppm of Triton X 100 and DDC A did not affect 


the vo team metric response of lead (20 ppb) The effect of sodum 
dodecyt sulpliaie (SDS) on cadmium was completely eliminated Fn 
OCX? A but that on lead was only partly eliminated Thus potass tun 
iodide not only reduced the effect of adsorption caused by some 
organics but also increased the sensitivity ot the determination of 
lead (50 per cent ) and cadmium (100 per cent) Lead and cadmium 
were determined in different fractions of dust samples and synthetic 
wastewater The use of silica to adsorb organics was critical in terms 
of the amount used but, m contrast, the amount of potassium iodide 
used was not critical Some organics exhibited a voltammctnc re 
yponxe which could be used to determine these organics after mask 
mg the responses of metals with EOT A l .K. 

95-1715 

Simultaneous determination of lead and cadmium in various 
environmental and biological samples by differential pulse po~ 
Urography after adsorption of their morpholine-4-car- 
bodlthioates onto mlcrocrysitalline naphthalene or 
roorpholine-4-dithl(K v arbainate-CTMAB-naphthalene adsorb- 
ent. 

K K PI Bf Y (Indian Institute of Technology New Delhi) and 

B K Pi R1 

fuUintu 1995 42, No I 65 72 

A simple rapid and sensitive method was developed for the direct 
differential pulse inodic stripping voltainnictric tDF'ASV i determ 
nation ol lead and i admmm simultaneously following the idsorptu i 
ot their umrpho line t i arbodithioiir derivatives on inn rocryst ill in 
naphthalene Ibe preumu ntrauon ol these metal ions wav aK 
possible hv passing their aqueous solutions ovu morpholine 4 
dithiocarbarnate i etyltnmethyl ammonium bromide (CTMAB 
naphthalene ad sortie nt taken in a < olumn The nitcrm. tv stallin' 
naphthalene method was more rap d hut the column method navi > 
heller pi cc orient rat ion factor (K 10 fold) Hie adsorption mi micro 
cryviillinc naphthalene wasopmnil in the pH ranges 5 10 (lead) ami 
14 11 (cadmiumJ Metal tomplt ves wert desorbed with 10 ml ol 
hydrochloric acid <1N1« prior to UPASV inaKsts Toe delation 
limits wcrcO 14 ppm for lead ind 0 014 ppm for t adnuum u minimi 
mstiumuii il settings [ meanly vv is nuint lined in the concrntr ition 
ranges ol O'* 15 ppm (lead 1 md (HP 10 ppm u ulmuirm will 
relative standard dev i itions of 0 95 and OH) pci cent itspccuvrls 
Hie method w is applied to the malysis of aliovs biological and 
Mivuonmcnial samples loktaruc levels for various disrise ions 
were reported and optimal conditions outlined India 

95-1716 

Fluorometric determination of Al in seawater by flow injec¬ 
tion analysis with in-line preconcent rati on 

J A Rf SINT, (Hawaii University Honolulu) and ( l 
MiASURL5 

\nat\tuai ( htmiury 1994 66, No 22 4105 411) 

This method tor the shipboard determination of aluminium m scawa 
ter h> How inject ion analysis (FIA) employed on line preconccntra 
non ot Humimum onto a column ol resin immobilized 
8 hydioxvqumohnv (8 HQ) The aluminium was subsequently 
eluted from the resin into the FI A system using acidified seawater 
Fluted aluminium reacted with lumogolhon to form a chelate which 
was detected by its ftuoreveeme Excitation and emission wave 
lengths were set to 484 nm and 552 nm nrspeciiyclv The fhiores 
cencc was enhanced approximately 5 fold bv the addition of a 
micelle forming surfactant Bn) 15 The detection limit was0 |5nM 
with a precision of I 7 per cent at 2 4 nM The method had a cycle 
time of 1 minutes and could be readily automated UiLA- 


AQUALINE ABSTRACTS VoUl No.4 

© 1995 WRc pic RepnxhKUon nw prrmittw! 



MONITORING AND ANALYSIS 


*5.1717 

V aiidatioi) of am operilimud procedure for aluminium *pecta- 
non in sud uMkm and surface waters. 

J p BOl DOT (Nant * l imemrv» D Ml Ri H J ROl HUR 
.tjfwJO MAH A T 

v tern r • / thr Total bji \ t n mmtr u 1 994 1 5R. 2'" 2 1 * 2 
Hue sprciatron of aluminium m soil and mjiI.uc waters w:o detmed 
v n Ai \ operational procedure tn which some ol the best available 
methods were optimised and combined Inorganic aluminium wav 
nmstlv extracted m S vetonds hv K*hvdroxvquinoltnt solution Thi 
ration which required v i gamut ugit at urn wav Mopped with rnethv 1 
totally! ketone and the extracted aluminium quinolmatc wav evil 
nntnti hv adsorption readings at VRj and 6(X) nm Thcrr was hule 
interference except from mm lot which a lomMion was necessary 
fbr uirnmies of the extracted species were obtained b> uimpanng 
r hc amount of ihirmnium extrai ted from known sampler w uh thru 
theoretical vpeciation calculated from a * hemicul equilibrium pin 
^ram Aluminium fluoride spears were not rxtr.uUrd and had to he 
ululated bv equilibrium modelling Polvnirru md colloidal du 
iiimnim spec icv wetc derived from the unrccoseied ilumtnmrn in urn 
chro iuiograph> using a Dionex IS * c monn. column Oiganic 
nimunmro was taken as that not accounted lot hv the i omhmed 
<r i * Hue Applied In \ osgt*' spring waters the method showed 
r m ’hau V t jx't i i til of iliiiitmnim v» a piomt o n ixk spec m 
\ i jn .mum viKale cornplrxes formed i high proportion nl non 
\i ‘Hues I hr re are "9 n Jen im s )n»m e 

•H |71K 

New methods for trace titanium determination h\ itfUnrplivt 
priuiruentralMMi \oltnmimtrv with pxrcHatcihol violet 

H \ \1 kOM\N<)\|< • </uu n v t n,v <. rssi\ King nm tint 
f ' t r \V * ml DOS 

}ttuniu\ l*>kon il o* \nat\Ui \i! ( h< nu\tr\ 1 99 \ 15(1, \r U \^2 
h 

Mi first new idsotpmt pitumu niralmn vnhummilrk (NiJf'N 
l ibod for true minimi' mots sis wo based on flu interim ul 
i umulnmn ol flu titanium puiy ituho 1 violet MS V i xoiuplen 
mill mi mp mucins dr »pc U < node HMDI i lollowidbv o due 
\ »n ol llv idsoibcd i omplev Ihc hmil ol detection wav H ss nmol 
n m i m per lure du r i hi si cond i ollu non with a stined volution 
> pH 4w lli method wo rihtuelv murlcrenit iru and wi 
ipt ti* 1 to the in iIvm of coniplf x di solved m UrriaN ui k h is sod 
md adrma.ts ITye scumj nu Ihtsl winch w is applied lo w an 
in n \m involvedcahdvtk c nh.uu< rot rii of flu udu< (ion sign.iJ wiih 
h i r itc ion iscitilvst Ihisciulvfu nrthod enhanced the v< fjsitiv 
* ! \ 11^ for tr in un In moo thin in onlcr of n igrnrudt 

f dime ifulois it Hu pmi>f per fun h s /1 »ppn I lx viinstu 
i t v( ml the o do* r i t< m p*thw i\ v / ri not ornpletrU 
nidu t hh! ( ana da 

95 171V 

An indirect method for the determination of chromium sf*t- 
ues in water samples hv sequential inductivelv coupled 
plasma-aiomu emission speclrometf v 

K(ik\ H mu rsui.ide do I sL^to d » Bahi o M (« A KORN 
B } Rf Is andl dt Ol 1\ I IRA 
lafunhi l i m 41, No I : 2 2fi4“ 

\ system tor the generation of mnv for *jv ctrometne dr terminal inn 
was developed Ihe system w is bavd on the > xuktlivc capaoiy ol 
«.hromium -\ 1 s ions in acidic medn which promoted tfn corrosion 
of copper shavingv prmlucmgccrppcrHf)ionsmvoUihon < (fpf>erilh 
ions pnHJuccd in solution were gem*ratal from the liquid solid 


equilibrium sample mrialUi coppci rhmmiumiH!) wm did nm 
irau with mruiUic copper blowing the quantdHuiMmof chromium 
sprues m aqueous samples bv uvdm live tv c oupled argon plwvimi 
atomic emission qveummeirv tn an m line mtem i ivmertfranmvv 
in the mutt 1 *0 mg pe* Sine were umilv vnf A throughput of HXf 
samples per h u uh a prre uton of 10 per cent w as obtained Rrndl 

*51720 

Aiudvlkiii appticmlofi of silk* gel mtHUfkd with didnyM' 
noeth vUbeut >tndecylemmmiium iodide 

O A /AFNVRO/HFtN (\am Shcuf*trtkt> Kirs Umvenvio 1 O 
NAD/HAhOV A A I /l BfNKO iml V \ M KHAN 
7 aluftta IW4 41, No 1 2 20b? 2071 

Tlte nature of ihr sorption of didev vlainmoerhvl hero fndtvvlam 
monmm mdick il)0An>j on ddferem tvftes of sorbents ami die 
psisxihihtv of arulMtcai npplu noons of a mixhfied %iiu a gel to vmw 
heavy metal dcMermumnons were mvexogatrd Specirtisc iypn tmd 
computci methods were used to determme die nature of DDATO 
ackorption ol silica gel Die votpiion of anumu nvelal r omplrxev of 
iOhult u»p|xu /im ami mauganeve on silts^ gel muddied with 
OOM17 wav examined Hie teasibdUv of inovciotg udealt and 
copjvri thuxyanau complexes and dr trimming tl>em by aiomu 
thvuptjon detrrrrnmiiion w,e drmonsUaied l lie nukliftcd sorbent 
w.o applied fi' cobalt drlwnmuhim m w itei and a nnkrl snlphiie 
pre par iiiou I kruirn 

V5.I72I 

VleUive dvtei mitialkon of arsnutf hv How Inp clion vpeetro 
photnmetrv 

I RI N/f l (IcJmjvcht i mvrrsual Bulun I 
m/I NH1AI 1 H md S II lit I 
/ Junta 41, Nr* 1 I IW^ 1VH 

I hr wed known MukUIcnum Blue niitfiolwa adapted to a Bow 
ri in bon anihsiv H lAi vwiem fnt the srlective ckoetmomtum of 
arvemk Ink Hi ring anions uu fi as phosphate at senate and silicate 
wtic umewed iruu tllv bv ion exchange \isenile wan oxult/rd 
in lint to the pcntuvihni Mdt with (H ,r mangauak and iletenmned 
UMfig the Molybdenum Him method A ihonmgh investigation of 
optimal experiment il conditions (nr both ihe sejiarahnn of miff lei 
mb and the detection of aisemte is presented Aisenile wav dftei 
mined in the torninlration rangi 4 i MMl ug jver hire with high 
pr<ijvj<»u md rrlnihihlv with a sample throughput rate of 20 pet h 
Recoveries from spiked real water samples wr re excellent and matrix 
irueifeieru es wr ri ncgligibh Hicrr irt ^0 rrfeient es (,ertmtn\ 

95-1722 

\nalvlMiil deienninrftion nf mere uiy in imdkluul uml wuxu* 
water samples 

H ( N AMBfAR flu fituii <d S< irnu Bombivi and V M 
SH1NUI 

ftt\rnrui loumat of AntJun a! ( h mi/n 1994 354), No IfVII 

u* 2 

A mi thud for the deteiminmon of men ur) m medua) and imiuMnal 
wastew »trr samples m mg irisf 2 elhylhexv hphuxphnle / II HIM ns an 
extras taut wa<. developed 1 Ik proposed ptiM-dur* wav npn! at bevth 
mac n* and uac c levels of merevny l)v rr was no evnkiue of tntei 
fen nee fmm associated cations and iiimns and rw> need hn dw." uv 
of sailing oof agf nix MenurvHI/ wav vucteufull) vepurated from 
bismitihtillj thailtumtlUi and IradMH in binary nuxturrv fhr 
methufJ ftkdMated the separatum and determination of mrrairv ?n 
medic rna) and industrial samples Precision and rqwoduubrhlv war 
kvth g ikmJ, India 
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* 5-1723 

On-line pr(C 0 OC€ 8 tnttkm of Inorganic mercury and methyl- 
mercury In «ea- water by iwtmitHnamtkm and total mercury 
determination by cold vapour atomic absorption spectrometry. 

M FERNANDEZ GARCIA (Oviedo Unrvcmfy), R PEREfRO 
GARCIA. N BOR DEI GARCIA, and A SANZMEDEL 
Talanta, 19*4.41, No U, IH33-I839 

Three mercury chelating reagent*. sodium dicthyIduhiocartiamaic 
(DDC), ammonium pyrrolidin-1 •yklithioformaie (pyrrolidine 
dithrocarbamate, ARDC) and dipheny hh ioc orba/one (dithi/onc. 
DZ), were tested lor die prccooccmration of ultmritcc amounts of 
inorganic mercury arid me thy I mercury in silica Cl 8 mimeolumns a* 
the solid sorbent. On-line analyte determination by continuous cold 
vapour atomic abaorption spectrometry (CVAAS) was coupled with 
the sorbent ex traction procedure. 'Hie carbamate type reagents (DDC 
and APDC) were superior to dithi/onc for llte on-line formauon and 
preconcentraiion of the corresponding incrcury chelates from seawa¬ 
ter samples Using DDC. aqueous sample volume** of 100 ml were 
preconcemrated with KX) per cent efficiency for both inorganic 
mercury and methy(mercury. DDC chelates were quantitatively 
eluted with 50 ul ethanol Detection limits of 16 ng mercury per litre 
were achieved lor 25 ml sample volumes The relative standard 
deviation was plus or minus 3 4 per cent at 0.5 ug per litre levels of 
mercury(11.) Spain 


95-1724 

SpectrophnlomctrU determination of dram (dlthlocarbumale 
fungicide) by thiocyanate and rhodamine M* method. 

L MA THEW ((CSIR Regional Research Laboratory). 
Trivandrum), T R RAO, C S P IYER, and A D 
DAMODARAN 
Tulanta, 1995.42, No. 1.41-43, 

A new method is described lor the cMirnation of zirurn bused on the 
ilcicrmination of zinc by Inrmmion of u ternary complex with potas¬ 
sium thicH yanute and rhodamine 6C at pH 4 to form n pink coloured 
complex dml was stabilized by gelatin The method was tree from 
copper(II). mervurvdh, iroru111), rmingancscflh and leadfllj inter¬ 
ferences and did not icquirc the removal of hydrogen sulphide The 
method was also Irce from interferences ol similar dithioearbumute 
fungicides containing rmingiinese(ll) and iron(lll) ions Beer’s law 
wits obeyed over the concentration range 0.05 to I 0 ppm of /irarn 
Hie method was successfully applied to the determination of zinim 
in water, vegetables and grain samples India 


95-1725 

A method for analysis of flurntensides. 

U PRITSCHE (Fraunhofei-Institut lur (Jmwcltchemic und 
Okoloxikologic, Schmallenberg-GmKchaft). and S H 
Hl/TTENHAIN 

Chrmospt*rr. 1994. 29* No 9/1 |. I 797-1802 
Total Mimnnated surfactant concentrations were measured in aque 
ous solution by adsorption on activated carbon, drying, combustion 
in oxygen and adsorption of the gases in a buffer solution The 
fluoride content of the buffer was measured by ion*selective elec¬ 
trode. Inorganic fluoride did not interfere Recoveries exceeded 65 
per cent The method was also applicable to sediment samples which 
were combusted after drying and without additional preparation 
Germany 


95-1726 

New solvent-free i * preparation techniques: booed on fi¬ 
bre and polymer technotogtea. 

A A BOYD-BOLAND (Waterloo University, OnO. M. CHAT 
Y Z LUO, Z ZHANG, M J YANG, J B PAWUSZYN, and T 
GORBCKI 

Environmental Science & Technology, 1994, 28, No. 13. 569A- 
574A 

In the analysis of organic environmental pollutants, the analytes of 
interest usually must be separated from samples Two simple, sol¬ 
vent dree sample preparation techniques based on new fibre and 
polymer technologies arc described solid-phase microextraction 
(SPME) and membrane extraction with a sorbent interface (MESL 
In SEME a fine, fused silica fibre coated with a polymeric stationary 
phase (polyfdimcthybdoxanc) or poly(acrylate)) is used to extract 
and concentrate analytes directly from a sample In MESI a carrier 
gas stream flows through a hollow fibre membrane, a sorbent inter 
face and then the gas chromatograph SPME can be used to extract 
volatile organic compounds in gas, water or soil, PAH and PCB in 
wmer or soil, and phenols anti pesticides in water MESI was apph 
cable only to the analysis of volatile and semi-volatile nonpolar 
analytes Automation of SPME and M1LSI is discussed In situ 
dcnvaii/alion is considered. Canada 

95-1727 

Determination of trace amounts of highly hydrophilic com¬ 
pounds in water by direct derivatization and gas chromatogra¬ 
phy-mans spectrometry. 

C Ml NERO (Univcr&ita di Torino). M VINCENT!, S LAGO, 
and E RELIZZETIT 

Trrsemus Journal of Analytical Chemistry, 1904, 350, No 6. 403- 
409 

A large group of highly hydrophilic substances, including (poly)by 
droxy acids, f poly k arboxylie acids, glycols and dihydroxybcnzcnev 
were dcrivati/cd using n-hexyl chlorofnrmatc which proved to be a 
more effective dcnvutifing agent than other alkyl or aryl ehlornftn 
mates Thus n -hexyl chlorutormnlr was used under strictly control 
led reaction conditions and with pyridine or 
4 diincthvlammopyndme as die catalyst Dcnvati/ation products 
were identified and quantified h> (Positive ion chemical ionisation 
mass spectrometry Detection limits were m the low ug per litre 
range Calibration curves were linear over 2 3 orders of magnitude 
It was crucial to introduce the chiomfnrmaic slowly and under 
sonication conditions The den van/at ion procedure took 2-3 minutes 
from sample collection to injection into the gas chromatograph 
There are 31 references Italy 

95-1728 

A wet-oxidation method for determination of particulate or¬ 
ganic nitrogen on glass fiber and 0.2 um membrane filters. 

R S LIBBY (Oregon State University, (Yirnvullis), and P A 
WHEELER 

Mannr Chemistry, 1994, 48, No. 1.31-41 

Six 0 2 urn membrane filters were evaluated for the determination of 
particulate organic nitrogen (TON) by a persulphate wet oxidation 
method Ricmchommc acid (BCA) protein assay was also evaluated 
as an alternative for PON determination The membranes were 
evaluated in terms of filter blanks, chemical interference and adsorp¬ 
tion characteristics Only the 0 2 um TE 200 teflon membrane was 
entirely satisfactory for both the persulphate wet oxidation determi¬ 
nation and the BCA method, with low background nitrogen, no 
chemical interference, low nitrogen adsorption and better trapping 
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efficiency. The TF 20D membrane gave a 20-90 per cent mcimxc in 
PON for Oregon coastal waters over those obtained with Whatman 
GF/F glass fibre fillers. Submicron PON could comprise a significant 
fraction of total PON in seawater USA, 


95-1719 

Ck of capillary tklniphomb to monitor concentrations of 
organic adds in Know and rain water. 

$ TURCAT (Uni made tk Savoie, Le Bourget du lac), P 
MASCLET, and T USSOLO. 

Sciemr of the Total Environment, 1994, I SB, 21-29 
Fourteen samples of snow and min, taken in the French Alps during 
spring 1992, wot analysed for organic acids by capillary electro 
phoresis A buffer of pH 6 was used and the acids detected by direct 
UV tit 195 nm. Formic, acetic, propionic, butyric, oxalic and benzoic 
acids were separated in 5 minutes at uM concentrations, samples of 
only 100 ul were required The method was free of interference 
except for oxalic acid Total concentrations for the 5 acids detected, 
except oxalic, were 5-10 uM in rain water and 0 5-5 uM in snow 
The acids were good geochemical tracers of atmospheric comribu- 
tumv formic of biogenic activity, acetic of industrial ami urban 
activity, and butyric of bacterial activity France 

95-1730 

V olatile organic analysis by direct aqueous injection, 

S M PYLE lU S. EPA, Las Vegas, Nevo ). and D F CURKA 
Takima , 1994, 41, No. 1 1. 1845 1852 

Direct aqueous injection (DAI) analysis with gas chromatographic 
separation was studied for 24 volatile organic compounds (V(X') 
Aqueous samples were directly introduced to a gas chromatograph 
using fused silica, mega-bore capillary column separation with sub¬ 
sequent full-scan ion trap mass spcctro metric (MS) detection Inter¬ 
nal standardization w as used to determine the precision of analysing 
the 24 VCX" by DA! Comparisons of single ion response curves to 
triple-ion rcsfionsc curves showed that triple ion quantitation was 
more sensitive and precise than single ion quantitation Of the 24 
VOC determined at the 20 ppb level. 19 and 20 were detected by the 
single-ion arid triple-inn calibration, respectively Regression corn* 
i iimn coefficients for the 24 response curves by the 2 methods ranged 
from 0.910 to 0.998 Precision, measured by percent relative stand 
aid deviation, was best for later eluting compounds and for higher 
* oncentrattons. Analysis of an environmental sample by DAI was 
accomplished in 12 minutes and indicated the presence of benzene 
HO ppb) and chlorobenzene (2 ppm) This technique w as seen as a 
feasible option for screening lor VOC' and as having the potential for 
expansion to include higher boiling compounds l),SA. 

95-1731 

Scilld-phiue extraction or polar organic pollutants from water. 

M C HENNION (Ixnlc Supcneure tk: Physique ct tie Chimie 
Indutincllcx de Paris), and V PICHON 
Environmental Science A Techno Jog v. 1994. 2X. No 15, 576A 
585 A, 

Die sot id-phase extraction procedure is described and compared 
with liquid-liquid extraction. Three sorbent* thai can be used for die 
«>h«L phase extraction of organic compounds present at trace levels 
m aqueous samples are alkyl bonded silicas fC8, Cl 8), apoiar 
styTene-divinylbenzcnc copolymers. and graphitized carbons The 3 
sorbents ane compared A knowledge of the IX behaviour of analytes 
with the sorbents showed that approximate values for the extraction 
parameters could be obtained from the characteristics of ttw? solute 


This allowed a better sorbent choice for extracting polar compounds 

France 


95*1732 

Prreoncen (mBon tif organic compounds from water arrow di¬ 
alysis membranes into micellar media. 

T M PEKOL (Miami University„ Oxford, Ohio), and J A COX, 
Environmental Science A Technology, 1995, 29 , No 1. I -6 
The transport of naphthalene across a cellulose acetatr dialysis 
membrane of 500 Da cutoff wax enhanced 29-fold compared with 
water by interaction with the surfactant polyoxyethylenef 20kviyl 
ethet Two per cent aqueous ethanol was usually employed as 
solvent The transport continued even when the naphthalene concen¬ 
tration hod fallen below that in the receiving solution, With 
polyoxvethylencf23 Haury I ether. the enrichment factor was 14 for 
naphthalene concentrations of 6 5 130 uM for a 60 minute dialysis 
from 200 ml to a 2 ml receiver Comparable results were obtained 
with p-dichlorobcnrenr as the test compound. The fiictor was 5 3 
when hexane was receiver Non-specific interactions between the 
membrane and naphthalene perturbed the flux into the receivers 
Solid phase extractions of naphthalene in 2 per cent ethanol with 
cellulose acetate powder showed » distribution coefficient ol I 8 
U.S.A. 


95-1713 

Simple and rapid screening prrrcedure Tor pesticides in wafer 
using SPE and HPLCVDAD detection, 

P PARRILl.A (Faculty of Sciences. Almerm). J L MARTINEZ 
VIDAL, M MARTINEZ (jALEKA. arid A C WENICH 
Errstnius Journal of Analytical ( hemutn , 1994, 350, No 10/M. 

631-637 

A procedure for the simultaneous screening of pesticides using a 
high-performance liquid chromatography method with ® photodiode 
array detector iHPUVDAD) was developed An offline solid-phase 
extraction system w as combined w ith the HIM (70AD for the isola 
non. recovery and quantificaiion of pen icicles from water samples at 
ppb levels Pesticides were eluted from u Hypcrsil ('1H column using 
a combination of jsorraiic and gradient HttUorj, to separate pesticides 
with very different water solubilities full UV spectra from 200 in 
400 urn were recorded on-line during analysis for possible com pari 
son with stored spectra Pesticides were successfully determined in 
actual water samples Spain 


95*1734 

A contribution to the qualitative <•< analvsb of mm* mm- 
chlorinated xcnoblotic chemicals In waste water*. 

B D SKRBIC (Novi Sad University), and M B 
VOJINOVIC MUX)RAfK)V 
Water Science A Tethnnlogs-, 1994, 30. No 3. 9| 93 
Ihc possibility of unifying the GC retention indices of some alkyl 
benzenes i AB) and bicycbc aromatic ami related compounds (B AC), 
pollutants in wastewatm, on dimrihyhihcorr OV 101 am) SE 30 
staiumary phases was investigated A unified retention index n a 
statistically obtained value and more reliable than other individual 
experimental retention valors The values of the unified retention 
imkx obtained ansi u» temperature increments were ctmsidertd 
reliable if the data included in the regression matrix were from 2 
authors and 3 temperatures and iw> more than 33 per cent of »H data 
were excluded Serbia 
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95*1735 

Deterrnimatlon of planar F( B* by combining on-line SH* 
HPLC and (,< Vi f) or tit 7MS, 

H K JOHANShN *N^uoo«ii Immure ol Public Heath, Oxlm 
BWTIf R. *tjid I ORWBKOKK 
Analytkal ( hrtmttr\, f *>*>4 66, No 22 4068 407 i 
On>lme coupling ol supe/inuutJ Mind extraction (STL) ami high 
performance liquid chmirutopraphy/ HPI/ ) wax used lor (he qua/v 
illative extract ion and Mean up of mono ortho and 
non ortho xubsumjieiJ polychlorinated biphenyls t K'B) prior to their 
analysis hy gas chromatograph) with electron capture detection 
(TiC/MTH m gas chromatograph) with mass 'pretrometrv 
((i(7MS) Group separatum ol ddleruU KB rungeners was 
achieved on a(2 M pyreny Drrh>lnhme(hvl mI) luted silica t oUirim 
On line coupling of SI \ resulted unlv m a minor r< dm lion in column 
rt Burney As nag e rrcuw nrs ol non ortho subsht lied K B bom 
crab hepatopanerras were m the rung* M 101 per cent with the 
highest recovery ha k impend K B 169 I or human him«j serum and 
milk, recoveries ol umgtnm 7 7 126 and 100 ranged from 15 ^ 7 
per (nil f scrum) and born 70 K7 j>cr urnt (rndki with the lowest 
rei overv for P( D W>9 I oi c rah hr palnpanwrus Iht im ovc neOn>m 
on line Sf l HPI 1 w* o approximately equal to those obtained bs 
i onveritionaJ solvent rxtoulioii and ofl i,m HHU Kcuivmo ol 
non oil bo K'B from Mood st mm win lightly higher jsmg Ml 
Hfl ( Ml fin < ind i. ork c ritralmn poor to (jl si ( I) ui t a /MS 
liM*k about 90 minutes a frier time conipirul with lonventiond 
extiat tmn method Ml aho ivoulcdlln uv ol iirpt unount' id 
solvent extractants though simullamone parallel ixliuition* were 
not possible with Ml Norway 

95*1735 

1 ornparhon of G( -MS with uu r/i \tlro hioiisvay for BCDDis 
and related compounds in environmental samples 

H G {. IIIrUM (Wellington I ahoraiornrs (melph Out \ I 
BUNH.K HI i ( It M lAMIIkO and B K MO 
( hrrno\ph*rt 1 994 29 , No 9/ j I I 7H \\ ’Hh 
Samples ol |Kdioihenm al wash w atet umLuniru* ddti ri ni k veK t»i 
polvi hUmnhbnim p dioxin (1*1 0l)> weie extracted sulk diihlo 
romerhanc evaporated lo divnrss and the rtsulue cleaned up then 
loutionaUd on silu alumma and i album olumns Analyse w is h\ 
gas i hinmaiogtaphv mass spectrometrs bs results in n mis ot 
It I)D equivalent i oiuentrahon were uimpared with an asrav I ho 
was based on the i ompctihve assoc i it inn of thi s imj Ir and a hxt d 
aliquot ol TiutinluU lied U l>l) loi i lixid aliquot ol \h reupto* 
obtain* d bom l 5/HWo mouse livci l sen ilti r rlu lull doom 
tngraphu clean up proc i dim ttu is.iv usidKwtn 7 7 7 s t mi 
pre.itri (ban those obtained bs du mu al ana's ms Iln s uni rnu.fi 
greater on the initial cxti u is 1 he osjv might In meiul m sold lure, 
samples I oi gas duomatogi iphs mass spcitumutr) h alssi 
i nriudn 

95-1737 

ftir 1993 Ql'ASIMKMI* laboratory-perforiiumee studv eh In- 
rohiphenvLs in fish oil and standard solutions. 

D H WLLl ,S tSOAHO Mat me 1 ahominry Aberdeen 1 k i uni 
J de BOHR 

Marine Pollution HuUetm ld<)4 29, No 4/s i 74 IH4 
borty^even hifxnaione^ paroupaied m the Q\ ANIMLMt inter 
laboratory study ol the urwl\Ms ol fVB Solutions ol K Bs 2H '2 
101,) 18, 1 '8 151 and 180 were supplied m ivvaLine and cod liver 
oil itnbili/ed with butvl-hvdrosytohiemr tConcentrations of tonge 
nm m the oil wenr 7 124 ug pci kg Assigned values were obtained 


from 6 laboratories with a methixi using lipid removal, fraetionatwr 
and gas ebrornatographv Laborntorres used their usual method* 
provided these were validated and under stauvtical control Robust 
statistic.d analysis gave within-laboratory and between laboratory 
st^imiard deviations ol 5 7-14 4 and 17 6-17 per cent rcspectiveh 
More man hO per icm ni errors resulted from inaccurate calibration 
pour gas chromatographic separation and non analytical mistake* 
Arras needing attention were control of long-term preeixion chm 
matographu separation, calibration solutions calibration methods 
calculations and data handling Europe 

95-1738 

Practical steps to Improve the quality control of the chroma¬ 
tography for chiorohiphenyl and organochlorine pesticide 
analysis. 

( MLOGINSON fSOAH) Marine Laborators Aberdeen), (” 
McKIN/II and l> I NULLS 
Marmt Pollution Bulletin 1994 29, Mu 4/5 22H 214 
Hie qu.ililv assuranu and cjualUv mntrol svstems id a laborau*rs 
wrrr intuallv evaluated lor the determnutnm of K'B and nrgano 
ililonnc pesticuk*s Failure to update control charts regufarlv aiv, 
rxi es ivelv wide achoi^w >rnmg limits were ilelicienucs know? 
before 1 hr stud) began Hie pnmarv ohieitive was m optimi/t. du 
gas chiomatograplik operating toiuhlmns so ifn> pMK^smg ml 
hni' oj the inal>tn al re .ill's w< ie brought within the range s qvCvituM 
lot the ()\ ASIMF ML inter laiwiratorv exercises Improvement'' 
win 1 1 tec led bs v thbtaimn bid ore c k h b itc h caret 11 1 1 nmrol of g i 
Dow ind monitoring of * hrnmalographii ik c li ir iUerislu s ke 
pi 1 ' »t ibtliiy greatb improved and new control limits were set n 
intern nmn d euulelim s l .K 

95-17N9 

Polvcvilit uromatir hydrmarhons (PAID - problems and pro¬ 
gress In sampling, analysis and interpretation 

1< I I \VV <M\IT I inherit* I ibontorv Burnhim on ( nun h i 
and I I BIM AYA 

Vann* Pollution Hull, tm |994 29, No 4/5 7 <5 Ml 
Aspuis nlPMI nul\ ms ire cnriMdeic d \nalMical nuMhixio'o^v 
in e u oi !w|uivl chromatography oltcn supplemented h\ mass spn 
iu»metr\ is discussed NV itei sediments 1 ish ind shellh4i ire th 
matin es evalu ilcd Problem, m the simplme ind rnalvss nidus 
compounds an* explored Inter I thnratury exeicises hid reveaiu 1 
pool v (snip it ibiliiv both between and within method, tiuiu itmg tb e 
PAH would Ih* gmid subfeUs ol a (Jl \5IMl Ml cxrrcni Belou 
this was undertaken a siipwisc print dure sequrriii.illv to imprtvM 
i ihhritinn ilein up tec hniques and i hr omifopnphv u is dcsir ible 
i fieri 4io M referem < s l ! K, 

95-1740 

SiinultanetHis determination of earbarvl and armphos-mcthvl 
In water hi nrst-derivatlve ssnehronous spi^etnifluorinietr) 

Jl \ll( HIV Ql \ RO (Granada l mversitv) J ROHAND R 
AMDAOl ASfANIDA A NAVAL ON and l. 1 
( APH AN \ Aid VIA 

/ fnrmin Journal of Anatuu ul ( ht rrmfn 1994 350, No I (VI I 
02b 029 

Hie pesticides tarharvl (CB1 J and a/inpbos-methvl (A/M) were 
drjcrmincd simuliancoush in water using first-demative syntho* 
nous spetinifluonmctry The prcx.edure was Kcscd on the alkaime 
hydrolysis of CBL to 1 naphthol and A/M to aruhramhe acid The 
constant wavelength difference selected to optimize the determma 
trrm was 10^ nm CBL was measured at 402/405 nm and AZM at 
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vn/436 nm The calibration graphs were linear between 2 V and 
WO ng CBL per ml and between 1 2 and S00 o ng A/M per ml 
with detection limits of 0 62 and 0 35 ng per ml respectively The 
proposed procedure was used to determine both imalv tex in samples 
of natural waters Inhere are 30 references Spain 


95-1741 

CompaiiaHMS of an enayme Immunoassay and gas chromatogm- 
phv/mass spectrometry for the detection of atmzlne in surface 
waters. 

b GRUES5NER (Vermont University Burlington) N C 
SHAMBAUGH and M C WATZiN 

l nuranmrruai Suen^e St 7Vc hnologx 1995 29, No 1 2M 254 
Water samples were analysed for atrazinc by a chemical method and 
hv a com menial immunoas&av ftlA) which employed magnetic 
particles with hound antibodies to facilitate separation after mcuha 
non The latter handled SO samples in 2 h Tor 217 samples the 
ioefhvicm of correlation between the results of the 7 tests was 0 % 

I he l IA produced no false negatives and onl\ s S3 pci cent false 
positives It tended to overestimate jlrj/inc hs l) 1 up per litre 
probably through cross reaction m die hi A bv atra/me metabolites 
and the structurally related marine herbicide The method was a 
u)M dice live screening technique LIS.A. 

95-1742 

Met trochemlcal determination of carbarvl oxidation In natu¬ 
ral water and soil samples 

J A PI REV L OPh/(Autonomy University Madrid) A 
/APARDlhl L RhRMEJO L ARAIVO and I 
HERNANDEZ 

Hi\t'ruu\ Journal of Analuu at ( hrmi\tr\ 1994 350, No 10/1 1 
r: * f>2S 

I he insecticide ! naphthvlmeth) I carbamate commonly Known is 
arbarvl w is determined in natural water mrl sods after prior oxi 
Dunn to 1 4 naphthoquinone using an electroc hemic iI method 
t cbtryj was subjected to c oulomctnc oxidation at i platinum elec 
trodL using 0 024 mol Bruton Robinson bulfer per lure at pH ** 0 
Du oxidation produu I 4 naphthoijumoru was reduced it r drop 
pmg mercury electrode for the indirect determination of carbarvl 
Uiir separation on ( Ih Sep pak cartridges bv differenli d puivr 
[mu irography and directly without separation bv adsorptive stripping 
• oftammetrv Trace levels were determined in natural water ind soil 
There air 3 3 rclerences Spam 

95-1743 

Semi toe speitrophntomelric method for the determination of 
propoxur using 4-aminoanilpyline 

B Vi NKAITSWARl L (Sri Venkaieswara I iruvcisu> Tuupatn 

andk SLSHAIAH 

huaria 199S 42, No ! 73 76 

A speurophotumetne method is described for the determination of 
tfie carbamate invectiude propoxur lixopropoxvpiKnyl rnetb) I car 
hamate) in both pesticide lormulations ind water samples Rmpnxur 
was first hydrolysed under alkaline conditions to produce a phenolic 
product which was reacted with 4-armruuintipynnc in the presence 
of an oxidizing agent (potassium femeyamdo to produce an orange 
coloured dye This dye was extracted into chloroform and the ahwar 
bance measured at 472 nm Using ibis method recoveries from water 
samples spiked at 21V60 ppb levels were in the range 97 2 per cent 
to 98 6 per cent, with RSD values in the range 0 52 0 62 India 


95 1744 

Determination of 3^\4,4-ieir*ehi nh t in water by 
Isotope dilution gas chromat ography/hlgh resolution t 
spectrometry. 

S SCHNTJDhR (National insiiiuie (or Environmental Studies 
Txukuba) 5 HASHIMOTO.l YAMAMOTO and M MOKfl A 
( htmoiphrrr 1995 30* No 1, Hi 87 

T eimhlouwobenrcnr fTVAft) a potential carcinogen, was ex 
traded from water with hexane cleaned-up on alumina and deter 
mined by gas c hromaiography/nvass spectrometry A carbon 13 
labelled internal standard It'AB wav synthesized from carbon 13 
labelled benzene according to previously published procedures Re 
unenes were HO0 8K 3 per cent IV dctcrvion limit of 13 AB was 
around 0 OS pg per hue Japan 


95 1745 

Sequential and i apid determination of Bo-210, Hi-210 and Pb~ 
210 fn natural watery 

1 !OKU DA (Hokkaido I’nm isii> Hakodate) H NAK1IA K 
IIARADA and S l St NOGAI 
lalania 1904 41, No 12 2070 2085 

Radon daughter nuclides lead 210 bismuth 210 and polonium 710 
were de termined in natural watns using a rapid sequential separatum 
mctlunl Alin isolation of die 1 ladinmu lides from (he sample bv 
u» preupitation with fnru iron (Mdunjum isotopes were first drpov 
ited on a silver disv from a 0 5 N hydros tiloiu acid volution Next 
bismuth isotopes were electro deposited on a platinum net c 4ihcK.lt 
coupled with i platinum tori anode at 17V l malls lead isotopes 
wen electro deposited on a platinum net cathode at 1 H \ from the 
remaining solution bv adding hydtoxvlamtne hydrochloride as an 
modii dr polarizer Pie method was suitable for meteojological 
prci ipiiaiion and othri environmental wall i samples Japan 


95-174/1 

Determination of dimethyl sulphoxidr in aqueous solution bv 
an cm/vme-linked method 

A I) HA H()N (1 .is! Angln l rmrrsjiv Notwnh) (< MM IN 
V (» MJ VN AN and V S I ISS 
AnoUfual t hemnrn 1994 Mk No 77 fH9 t 4096 
Since dimethyl sulphoxidc (DMSO) o widely unplic rhd m Ok 1 
marine biogeocliemn at cycle of dimethyl sulphide U)MS) a nos el 
mil highlv ‘fiecilii mcthiH) w<is rirvclrqicd fm its detennmation a 
nanornolar fn\1) levels m ic|uruux snlufions I >MS w is first leinosrd 
from volution by purging with oxvgm free nitrogen DM SO was 
then reduced to DMS using ibe en/vrnr DMSO recluctavr purified 
from the badernmi HhoJobarirr tap\uhiu\ Rcvullanl UNIS wtis 
crvogerucally trapped and anti lysed by ga* chromuiograph> The 
detection hum wasl) 016 nmol DMSO per sample (maximal volume 
100cm3) PretiMon for vundatds in the concentration range 0fkD 
I 0 ninrvj of DMSO was within 2 per Lent Die specificity of the 
enzymatic reduction of DMSO was proven in tests with a range of 
organic sulphur compounds including dimrthvl sulphomopropion 
ate (DMSf* the major buKhcmitul precursor of DMS m algttc) This 
technique was thought to lx* uxeful for frrxhwntcr and scawiiier 
samples Lkrpth profiles of DMSO DMS and DMSP for scawatet 
samples (oHoctcd in the Pacific cxean are presented U.K 
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95-1747 

The determination of hydrogen peroxide in wpiewn solution# 
by square wife voltammetry, 

L S ZHANG (Old Dominion University, Norfolk, Va >, and G 
T F WONG 

rotate, 1994. 41, No.11. 1853-1859, 

A wide range of matrices from distilled deionized water to seawater, 
representing a large range of pH values, were analysed for hydrogen 
peroxide directly by square wave voltammetry (SWV) In contrast 
to direct current and differential pulse polarography, SWV was far 
more rapid (scan time reduced to a fraction of a second), more 
sensitive, hat! a greater dynamic range and a lower detection limit 
Furthermore, in SWV, an analysis was completed with a single drop 
of mercury which minimized the use and eventual disposal of toxic 
mercury The dynamic range extended from 0 5 to 1000 nM and the 
precision was plus or minus h per cent at 2.5 uM and plus or minus 
2 per cent at 215 uM The low detection limit allowed this method 
to be applied to the determination of hydrogen peroxide in rain water 
samples U.S.A. 


95-1748 

Convolution In time-dependent system from artificial tracer 
tests responses in porous or karst systems; theory and inodd- 
Hng. 

M DZIKOWSKI fUiuvcrs-itc de Savoie. Uhambcry) 

Journal of Hydrology, 1W S , 164, No 1/4, 287*303 fin French. 
English summary), 

The possibility of carrying out convolution operations on the results 
of artificial tracer studies arid applying transformation methods to 
system responses in relation to hydrodynamic conditions was exam 
ined. 'Hie applicability of convolution techniques depended on the 
linearity and stntionuriry of the tracer test system The conditions in 
which convolutions were possible were investigated. A convolution 
integral which made H possible to determine the results of any input 
in time at one of the outlets of a vectorial system when a tracer test 
was conducted between the injection point and the outlet is proposed 
Theoretical results with variable flow rates are considered <English 
translation 205 pounds sterling, valid for 1995) France 


95-1749 

Convolution In time-dependent system from artificial tracer 
tent responses; application on a karst system (Uaussc de 
Gramat, Lot, France). 

M DZIKOWSKI (Uni versite de Savoie. Chambcry). V DELAY. 

1 P SAUTY, N URAMPON, and G de MARSILY 
Journal of Hydrology, I 995, 164, No 1/4. 305 324 ( in French. 
English summary) 

Time-dependent tracer test analysis was earned out on 0 k results of 
artificial tracer tests conducted in varying hydrodynamic conditions 
m the karst system at Ouy&xc tCausse tic Gramat. France) In tracer 
experiments carried nut in differing hydrological periods, tht' rela¬ 
tionships among responses to an instantaneous injection were clearer 
in a system defined by 2 inputs, us in the present case. The space 
occupied by the mass of the tracer during its transfer could be 
considered independent of the discharge rn the range of How rates 
studied Convolutions were canned out on chlorides, nitrates and 
suspended solids Computed results were compared with experimen¬ 
tal date from the system outflow. (English translation 295 pounds 
sterling, valid for 1995) France 


95-175© 

The calibration of and measurements with cylindrical hot-fllm 
probes in water flows, 

A L 5AMWAYS (Bradford University), i ALL M F N 
AL-DEEN, and H. H BRUUN 

Measurement Science A Technology, 1994, 5, No. 12. 1551-1559 
As part of a wider study of bubbly oil/waier flows in vertical pipes, 
for which laser Doppler anemometry (LDS) is unsuitable, hoc-film 
anemometry was studied. An integrated experimental procedure is 
described for obtaining accurate measurements with both single 
normal (SN) and X hot-ftlm probes in water flows Techniques air 
described to overcome the common problems of temperature vari¬ 
ations and contamination in a recirculating test facility, leading ro 
long-term calibration stability In addition fast, reliable and accurate 
computer-based calibration methods for both SN and X probes are 
described Comparative measurements were taken between an SN 
and an X probe in a vertical upward water pipe flow, which demon 
strated the validity of the developed methods U.K. 

95-1751 

A correlation between optical properties from satellite data 
and some indicators of eutrophication in lake Garda (Italy). 

E ZILIOLI (IRRS CNR, Milano), P A BRJVIO, and M A 
GOMARASCA 

Science of the Total Environment. 1994. 158 t 127-13 3 
The potential of Landsat Thematic Mapper imagery for delecting 
cutrophic trends was evaluated lor Garda lake Bioc hemical trends 
of the lacustrine waters over the last 30 years were discerned by 
sediment core analysis. The Landsat data were obtained in August 
1985 with wavelengths from 0 42 to 12 5 um and a 30 m2 ground 
cell resolution Image processing gave radiance-derived quantities, 
by means of transects, from the shoreline to the pelagic environment 
in 2 separate sub-basins marked by different degrees of eutrophica 
cion. Recent and present eutrophication trends and the optical prop 
crtics of the water correlated. This instantaneous information was 
consistent with that inferred from the sediment logs. Italy 

95-1752 

Measurement of the resistivity of high-purity water at ele¬ 
vated temperatures. 

K R MORASH (Thornton Associates Inc , Waltham, Mass.), R 
D THORNTON, C H SAUNDERS, A C BEVILACQUA. and 
T S LIGHT. 

Ultrufntrc Water, 1994, 11, No.9. 18..,26 

ITir problems of determining levels of impurities in high-purity 
water at the higher temperatures for rinse water for closely-spaced 
etched lines on semiconductor circuit boards is considered The work 
involved collecting improved or first-time data on the sensitivity of 
conductivity (or resistivity) to temperature, and to the presence of 
contaminants in the ppb range, at temperatures from 0-100C, with 
special attention to the range 60-I00C. Methods of obtaining suffi¬ 
ciently accurate readings of temperature at these higher levels are 
discussed, and the roles of thermistors and resistance temperature 
detectors are outlined Revised values of resistivity across the tem 
peraltirt range, their percentage difference from previously publish 
ed values, and the theoretical calculations used to compile 
characteristics such as conductivity in pure water (with sodium 
chloride impurities) the resistivity (also with sodium chloride impu¬ 
rities) the density of pure water, and the modal dissociation constant 
of water, all at 5C intervals from 0-1 00C are shown. These gave more 
accurate results (To within 0 25 per cent over the whole temperature 
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range) than Chose from lempemure-cxwnpemiited commeritAllv- 
aiiable instruments U-S-A. 

95-1753 

UnderstandhiK ORP measurement la water and wastewater. 

Water A Wastewater international 1994 9, No 6, 26 and 28 29 
Measuring the ORP (oxidation reduction potential) of water or 
wastewater might be an important factor in oxidizing and reducing 
operations such as water disinfection bioodc treatment odour and 
votour control, organics destruction and dech format ton Typically 
ORP electrodes arc gold or platinum, and hr Jude a reference eioe 
irode combined in a single probe and operate over a (MUX) m\ 
range In a low-level chlorine lest ORP measurements might be used 
to determine when dechlorination is completed using a control set 
point This enables consistent on line control to be established thus, 
ensuring full oxidation or reduction without reagent w asuge l',K. 


WATER TREATMENT 

See also Abstracts 95-1652, 95-1653,95-1753, 95-1772, 

95-1882. 95-1964 

95*1754 

Some options for water treatment In disaster situations. 

\ P COTTON (Loughborough University) h V PLUS and M 
A KHOWAJA 

Aqua 1994 43, No 6 MH 310 

\ mu il and m.in made disasters such as earthquakes floods uvil 
i nrest w u and influxes of refugees could damage or nvrrxlteuh 
vs uer supply treatment and distribution systems A general strategy 
* r planning lor the provision of an adequate water supply following 
i (issaytei is described Simple water treatment techniques whii h 
ould be important m overcoming a shortterm msis included 
moi igr iHulmg filtration and t hemical disinfection V K 

95-1755 

Operation and maintenance of small capacity water treatment 
plants 

J N KARDILt 

Journal of Indian Watt r U ork\ A \ uh lation 1994 26, No 3 169 
P4 

Hie mabditv of small capacity water treatment works in India to 
provide water of the desired quality was attributed to insufficiently 
trained operators and high turbidities of raw water during the ramv 
season Aspects of works operation and maintenance are briefly 
prevented m the areas of flow and turbidity measurement dum 
losing maintenance of pretrratmem stjgrs and lihus chlorination 
records and improvements India 

95*1756 

The use of aeration to improve quality al the De Laak water 
treatment works. 

A MAASNOOT (WZHO) L ) W HENDRIKS and G K 
RLIJNEN 

H20 1994 27, No 26 768 772 (in Dutch English summary 
P 761) 

Problems with a mang number of bacteria and aerormmads in treated 
water from the De Laak works of the South Holland Water C ompanv 
treating some 8 million m l of groundwater per year began to appear 
m 19H8 Concurrently levels of methane in the raw water began in 


increase The filters weir diagnosed ax the source of the bactera 
Removal of the methane bv aeration before the filtration nuaipr wm 
assessed ex pen mentally cm one of the 8 filters Bacterial problem* 
dec lined, and it was found pouiblc to re-uac the process air Thin 
gave economic advantages which together with the finding (hat the 
filter could he rated VI per rent higher, persuaded the company lo 
introduce aeration to all (he filters at that works, and to evaluate H at 
others (English translation 210 pounds storting valid for 1995) 
Netherlands 

95-1757 

Optimization of direct nitration: experiment* and mathemati¬ 
cal model*. 

H H NOO (Technology University Svdnev NSW) S 

V KiNF SWAKAN and H B DHAKMAPPA 
tnvimnmenial /W6jio/<»jci 1995, 16, No 1 55 61 

The influence of (lac* in the direct filtration of kiKilm Mispcnunm 
was studied m a laboratory hchnmkl tTouulator and tapid xiukl 
filter Two models were used to optimize the process n fVxailatioo 
and filtration model and the applit alion of Ives filteruhihly number 
TV combination ol the firs! model and experimental results mdi 
enter! thai there was an optimal range of floe sire foi prolonged filter 
runs that alum dove significantly affected floe sue ami density a 
compromise between velwitv gradient and Hot eolation lime was 
essential to optimize pert ni mum c and that the optimal filter depth 
increased ut higher filtration rates Simulations gave H*k si/r floe 
eolation time and veU*ity gradient for optimal performance under 
the selected com!mom When these were compared with the values 
calculated using hrs filterabihtv numhri all the parameters were 
highci especially tlcxdilation time and vehxity gradient wlmh weir 
1 5 l tunes larger The approach helped to find optimal conditions 
with the minimal number ol experiments AunrlraUa 

95*1758 

Australian company leads the ‘flex’ In water clarification. 

Water A Briife* filer lnt( tnational 1994 9, No 6 30 
Aquapiu International l*H I td developed a range of products for 
water <lari lie aim n to replace the use of aluminium sulphate One of 
these was PA( ipoly aluminium v blondei whit h has a faster ration 
and also requires lower doses and creates less sludge Another 
product range included I*ATI UK for nonpotable effluent heat 
mem which floats the stum obtained to the surface or sinks it as a 
sediment A series of blended flouulrnly Ini specific purposes was 
available and these* c onsistcd of an organic coagulant that dr|Kmded 
on the specific application incorporated with the PA( When* 
potable water was to lx- treated onfv ippmved organics of flu 
presented dosage set by law were employed Australia 

95-1759 

Performance evaluation of ceramic filler randies 

M ( IIAl DH1 Rl (Indian Instiiutr of Itchnology Kanpur} S R 

VI RMA and A Gl l r l A 

Jttuma! of f n\ironmental / ngmernn# 19*14 120* No 6 1646 
1651 

Tbc ceramic film candle (Bcrkrfcid filler! and us rnodifu.ilmn 
(silver impregnated with or without activated carbon} were popular 
in the developing world tor the home treatment of grounds* ate r Fix 
performance of 2 ceramic (liter candltn and one silver impregnated 
ceramic filter candle with a layer of activated carbon alt available in 
India was evaluated using / uhsrit hui i oh and poliovirus challenge 
tests and a long term filtration test None of I he candles performed 
reliably as microbiological water purifiers It was rec ommended that 
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spcufiiaiiom/stttrtdjtrds should require «,mimic filter candles to re 
Urn suspended r*^rtic down to a sue of I urn to emote a bacten 
rdogicaUy vale filtrate Such candle* wuuld noi retain human 
pathogenic viruses India 

95*1760 

Fabric of swieiet). 

G FRANCES 

Wat* t <t / m imnmrtH International 1994 A Null U 
Multi harrier techniques leu potable w iter treatment had hern used 
m emergency systems Hiey could also hr appioprnite for permanent 
systems in developing countries hut it was essential to tailoi the 
method* to local needs Restart h into the use of lahrtc Idler mcm 
brum s is retried International 

95*1761 

Ih?nitrification by a mixture of bacterial strains derived from 
an tipflow kludge blanket reactor, following entrapment in sol- 
8*1 Rl»s»- 

R ARMON (hurl Institute nl I ethnology Wait a* J 
SIAKOSVIT/KY uulMGRIfN 
letters tn Appltut Vfn tobu>lo#\ 1995 20, No I 25 2S 
Whole cell out tract nl hacleua from a dunking walei denitrifying 
iipflow filler writ mminhili/ed into sol glass and the product air 
dried and pnwdcrtU Jilt prnlomm mi strains ol bactnia urn 
/'uWorm>/j«n t hr pinduc I was ihlt* in trclucc sodium mlfale and 
nitrite solutions though computed with tree whole cell extract I he 
pinduti nactions took twin the link 1 ht dcnonlvmg cn/vmrs 
within the sol glnx* malm could N* used several nines wiihnul 
significant losv in sptc ilk itv hut their reactivity gradually reduced 
I hr experiment was the lirst suuesslul attempt loimmpmate deni 
trifymg reductases mto sol glass lot experimental dcniuilic Jtinn 
Israel 

95-1762 

Drink lug water denitrification In a membrane bioreuctnr 

B DIIANOIII Ilk ole ties Mines d Ales) 1 NAKAMl R A H 
MWXiA > MAGAKA and l <d IBM 
H (i/i i N irrii < A luhru'imtx 1904 50, No 6 !57 160 
A m» mhranc* hioreador in which m nili initiation mimhiaiH w is 
used in retain high c one c ntialmns ot biomass in the teaUor removed 
nitrate from groundwater m a pilot si iU system Nitrate remov ils ot 
99 per cent wnr cnusistentls ichreved Ihe speuhe dcmtrihcution 
activities averaged 0 16 kg nitrate nitrogen jk-i kg of mixed hqunt 
suspended solids d at a temper mtre ot 2IK and pH K A permeation 
flux ol about 0 S ml p< r m2 cl w is observed irrcsyscclive nl c h.ingev 
m suspended solids c mu enti ltion I hr spec ilu deruinlkation icu\ 
iiv dec u used by a 1 u lot ol Id with i tempcrahnc Ji cu isc of !(K 
The print's hid in ethanol requirement nl ! i c v arU>n |>rr i* ol 
miluk nitrogen Triune 

95-1765 

\ ffeets ol |he modification of activated car turn physico-chenil- 
ml characteristics nil the adsorption of organic compounds. 

1 Jill IBN W.kutlrdcs Sciences 1 miogosi M HAl Dl and M 

M A/l I 

Aqua 1994 45, No 6 2 /H 2K6 (in I temh English summary i 
Hie role of the suitacc environment oi activated carbon m the 
adsorption mechanism was studied Powdeied activated carbon 
if 1 AO from * different sources were subjected to 2 activation 
treatments Boehm tdration /eta potential speuhe surface area 
water spreading pressure and ionic dements utiahon were used in 


study the influence of thermal meatmen! on the adsorption Thermal 
treatment eliminated surface acid functions which gave nse to an 
increase in /eta potential of some types of carbon A l^angmuir mode 
was used to investigate the adsorption of organic compounds (sah 
cyclic aud* bcn/oic acid, picnc acid and phenol) Thermal treatment 
allowed on increase in the maximal adsorption capacities of the PAC 
(Fnglish translation 475 pounds sterling, valid for 1995) France 

95*1764 

Adsorption of 1,1 Jt-trfchtoroethanc from river water. 

R M NARBAITZ (Ottawa University, Onl). and A BENEDEK 
Journal of l m trtmmental tnft trier ring 1994, 129, No 6, 1400- 
141 S 

The i ompetihve adsorption isotherms pertinent tn a w atcr-trtdtmen' 
adsorber treating a contaminated wider source were studied The 
conta mi ruled water was a mixture ot 1.1,2-tnehlorocthane (TChA 
used as a model toxic compound, and the naturally occurring organt 
nidtlrr (NOM) in river waLer measured as IX)C The adsorbent w n 
bituminous coal based activated carbon The NOM reduced Un 
adsorption capacity nl f( PA the mnrr weakly adsorbing mm 
pound particularly as the equilibrium liquid phase concent ratio 
approached Hie initial concentration The TCI.A isotherms wck 
affected h\ the initial concentration nl both solutes Ihe adsorption 
capacity ot hackgiourid organic s was almost unaffected b> Uv 
presence ot H 1 A Hus w as possibly due in adsorption that involved 
ioiTipc'tiuun m only a traction ot the adsorption sites The inrv 
predictive models tested could not predict the data obtained in the 
study Ihe M SC AM model whu h assumes the existence ot none on i 
petitive adsorption sites described the data successfully There arc 

14 iclrrem.es Canada 
95-1765 

C hrome waste as sorbent for the removal of arsenictV) from 
aqueous solution. 

K S l OVv (Agriculture Malaysia University Selangor) and C 

Kill 

/ minwmrntiil h < hnntot*\ 1905 16, No 1 (>5 71 
I ht removal of arsemuV ^ b\ chrome sludge w is investigated m 
batch and column laboratory expert merits Arsenic was analysed 
hydridi gencr ition ind indue lively coupled plasma atomic absorp 
non spectrophotometry Sorption I o Unwed the I angminr ismhnn 
model Hiere was no elicit on adsorption in the pH range 2 1 1 
illhoughthe sludge tended to dissolve below pH 1 Equilibrium w is 
established within 2 ti Maximal soiptmn capacity was 21 mg arse 
ntcl Vt pc*r n ot sludge Malaysia 

95-1766 

FITiciency and mechanism nf acrylamide removal h> perman¬ 
ganate oxidation. 

I \1 A iHarbin University of Architecture and Kngincenng) G 
l I and fv J I) GRAHAM 
Aqua 1W 45, No 6 2N7 29S 

Potassium pcrmanganatcoxidation ct tec ti v el v decreased acrvlarniclc 
t oik cntration m water Residual acrylamide concentration decreased 
as potassium permanganate dosage increased The higher the initial 
u ry lannde concentration the faster the degradation rate There wa> 
a veiy rapid reduction in the initial oxidation period followed b\ i 
metre gradual reduction The influence of reducing agents found in 
natural watrT on the oxidation was studied Hydrogen sulphide and 
irontll) clearly reduced oxidation efficiency Humic and fulvic acids 
shghtlv reduced efficiency Nitrite and mangane.se had little impact 
Yellow mer water samples wete spiked with lOOg acrylamide per 
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Jftft Potassium pcrmangaruMe dosages of 2 0 mg pm hire reduced 
iht ju> lamide concentration to be low detection limits lN>s< x above 
2 0 mg pet Utre caused an imitase in residual ton! it tmgmtst 
nmxnuation PotasMum pernungan He w is reduced to manganese 
dioxide bs rextuc mg agents The manganese dioxide could lx large!v 
i moved by a coagulation Hik dilation ftkrumm pnxnod in ippio 
pn etc potass a in permanganate dosage was used i xpenmenis wtrt 
(fried out to mvcxtig ue (he oxidation nicchimsrii A possible 
k k tux; scheme is suggested China 

9M767 

FViwiijxwdtion of c vanohaiterial mimKVslms bv front III i 
vhlot tde 

s 1 AM \ \K A M tikuoku Insimilt id Health uni I misomncnt jl 
\ », tut s) and Y TANAKA 
\ rt MX) 4 * 10, No I I S 

M ^roisvtmx (Mf \ RR mil I K win tie ited it room u mpt r mm 

vs iOi ferne chloride solution under Conditions in?c istsiht wuclu 
r uio <0 feme i him idt to M( w is ?0 if thl It rt ni pi I v lines whik in 

Oh third tlu i mo was * undt r iodic conditions Si pur it ion of 

products with i St p Oak ( IK t nmdri w is foil >w*d bv thin hvit 
Srnm tiosrnphs Ol h chrom itogr ipbu spots * wm ninhvdnn 
u ihu One was identified b\ e o i hrom itographv'miss spec 
i Kirs is M S 

ss unin S u tm'lni 10 phutvkkv i U hi dit n< i i O 
T h < i omposuMn protluv t d Ml I R h ut no u tiff m\u n«to nm t 
I tv p< r v nit ut both \K RR uu) \U I K uot duninpin 1 w it hi r 
minute s it r ites i n ilk vU tl h\ fill v dues b/ lw< in 1 in 1 h 
Japan 

T c T6K 

Inflm rut of vonu ground«all r and surface wall rs i onstiiu 
t nts on (lit degradation of 4 t hlorophtnoi bv iht I enlnn mu 
lion 
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ppre Htl tht re it Don fh Ut t»r uJ ihor f » 5 1 1 > ss < t * \ mu it on; i 
K ju r in i on lh< mfhit m t if phosphite in* bit. irh n ill 
n 1 l Ml modei 11 )v low j H wru im rd* d t »tl t tr iMr i* on th 
' I u i mot ft rrous ion and tlu n h is c npmt t f h\tlfo«\ 1 t li tl 
Hu r t t C n krt n t v ( an ad a 

W 1769 

Desalination of will waters hv herbal txtnuls a cast studs 
IM N SIMM A MUHMM Out nil K \ SMARM A 1 I 
k M R At ) mu(i SRJMANN M< A** WA 
} rrntii *>{ huh m W on f M/rk^ Ass > utU*m 126, N * Us 
K 

1 Ik addition of extracts of v uuuis pi mh to ert in Iwatci is icpion d 
borfly ami possible benctiuul elfr c fs ul n dur il prrwJih i )t niilud 
Ihe t xpcrimcnts wcu c trnetJ out for \ vi ir Wattr bo m» i* i tbit 
dur i > week fieriod India 


^•1770 

Perftirmtmci* of u ^rmmk ultra filter In wiihknttrmpfriturv 
and hot high-puritv wafer 

\V R l ARRf RA \ PuutA \A akt ( o San Amt^nio lev i 1 A 
Wh\ MS and 1 111 SON 
f i'rupurt Wat** kKM ll,NtiU tA 40 

V\u fmdmgs of tlu lust stag! o{ an ongoinv acvcvv,nw 4 m of the 
pctlormarxe ot a v era mu fdlei tor high punts vx net tfriatment Air 
presented It vs is thought Out t filter of ihtx type wvmVI have 
td\ mijgis < vti t jvvivMiiphom uhratdtn in that it would lx more 
tolerant ol o/one m tiot sv iter untM tor s* initi/inp and matt rrxtMant 
m uk ist i>i paitK Us untki comfitums of err vtJc flow such is might 
ju a llmiuvh >s ih r huniuu nog in tfx upMiuirn pifxwork The 
pumarv tc t duniullx tor ickast ol nictab (torn thoisr vjk jki sited tu» 
\ht citmm supjxKi hi toim tlu him and an\ purtules and CX 
vtininhuted bv tin hlirr to the vrrwttk Ir l> wrn couduvied tvu 
sik It iIiIut rid on i poh sulplume hln i using the s mie inpul waiu 
it 24 ( uuJAU uikIci o|xr Hum ilumdilious An extern i) f iboj aim > 
strvict w is uvid to ignmtify I hi dekimuutuK No signiluarU ddlct 
c in s vvert found K ism t n tlu 1 rvpes of tiller at 2 U ufu onlv 
ftin|Ki nun u whnh iht polvsulphont w is used) oi hciwetiilhr 
mmhik it the 2 unipcmtuus and no mechaimal tlamagi in th« 
trunk niter we ippmnt if lire rml ol the 4 vvt c k trial I ulurr work 
c ruld t x unim tlu illut on the hint id o/oru mil ol w iter ir 4 MK 
f s \ 
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P( )l litatnu nf girmfh to cmitinuc v lmt POD fKihsfifng limps 
offir .ilitrnahM (m vink onrimtur plants 
M III M 1 A 

I t ipuu 14 ti( i I d M 11, Nt M M 1 1 
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outlined The whole system was scheduled few commissioning in 
October IWi South Africa 

¥5-1773 

Epoxy coating jtytrtem* for polahte water tanks and pipelines. 

N WHITTLE (Hunting Industrial ( outings) 

Cnnurm turn Repair I994 8, No 6 12 14 
Development and approval of the Hunting Waterline epoxv lining 
system for potable water tanks and pipelines is described Following 
1 years ol trials the system was accepted in 199' by the Drinking 
Water Inspectorate as meeting all appropriate standards The mate 
mil was a fast curing solvent free 2 part system applied from a 
sophisticated computer controlled storage measuring and spraying 
futility mounted on a trailer Applications of the coaling system to 
tanks and water pipelines are dr sc nbed h K 

95-1774 
Outside in 

B JOHNSON (Palmer Environmental) 

Water Sennet 1994 98, No I IH7 16 and IK 
fhe benefits of leakage control to a water company arc discussed 
The principal objrc lives ol a leakage control strategy were to reduce 
distribution and supply losses and to rqu »te pnwJui non with demand 
Water companies wrre increasing looking to independent agencies 
to provide long term Icakugc control management and services The 
advantages ol this out courting are considered Services offered hv 
Palmer I tmronmenul arc outlined l K 

95-1775 

( ontrol of hydrogen sulphide hy air Injection into rising 
mains, 

K 1AKINAKA (Vwigi W oiks Burt an Kohe(’u>f 
Journal of Instaunon of Wuhr and l n\ ironrtnntal Marmot nuni 
I994 R. Nob 646 h5 5 

Studies carried out into the effect ol .ur injection in the contiol of 
hydrogen sulphide in using pressurized sewage pipelines in Kobe' 
Japan are reported High tomentriiuons of hydrogen sulphide were 
a serious ciiviromnent.il and maintenance problem in the an icrohic 
interior of using mams dunng the long distance picssutc trmspor 
tation ol sew ige The relationship between water quultlv ind the 
amount of air injected was investigated The cone entr ltion ol hydro 
gen sulphide ai the terminal ol the using mams was measured to 
confirm the cited ol the ur injection system Optimal air injection 
conditions were also determined Japan 

95-tm 

Estimation of back-up frequencies in practice 

W BRIK'KNl H (Stadf irechen) ind II (> MX H 

Korrespondent Ahwu* ver 1994 41, No I I 2004 200 -7 tin Gcr 

man English summaivl 

The hydraulic performance of a sewer tgt network is reflected m the 
frequency with which back up of sewage occurs m ihc various 
manholes and inspection chambers and a method of predicting the 
frequency is outlined based on the use of rainfall senes data and 
sewer system models Die H\ STTM/1 XI RAN software package 
was used in c nnjunc turn w ub a c ompuicri/rd sewer system model to 
provide the necessary input data lor a studs ol a 110 ha catchment 
with a total length ol approximately 20 km The critical rainfall 
events were selected from an extended time scries of rainfall data 
and by combining these with the hydraulic rruxtcl the number of 
back-up occurrences in anv given interval of tune could be deter 
mined The evaluation and presentation of the results in an easily in 


te Ihgtble format is also considered (English translation 100 pounds 
sterling. valid for 1995) Germany 

95-1777 

Sewer system measurement programme for north-east Frank¬ 
furt 

H KRIER (StadtentwasMrrungsamt Frankfurt) 

Korrespondenz Abwasirr 1994, 41, No 11 2008 2022 (in Get 
man English summary) 

Discrepancies between the predicted and observed occurrence*. o< 
sewer system back-up and operation of combined sewer overflows 
prompted the city of Frankfurt to implement a comprehensive mats 
urement programme for a particular portion ol the urban network 
Hie c atchment selected had a paved surface area of 610 ha and a tola 
system length of 160 km in the north-east part of the ctry At all the 
exit points from this catchment depth and flow rate recorders we r t 
installed and depth gauges were also installed at all the retrntior 
tanks within the perimeter By utilizing these measurements <r 
conjuration with detailed rainfall data and sewer system chanu 
temlics an updated and realistic databank would be obtained as iht 
basis for a new Drban Drainage Programme The contract for pci 
forming this task was entrusted to a firm of consulting engineers aiu 
the work commenced on 1st March 1994 (English translation 21 c 
pounds sterling valid lor 199S) Germany 

95-1778 

Dimensional design or settled solids-free sewer pipelines with 
special reference to recent findings concerning sedimentation 
processes. 

I SANDFRtIWF AklirngcsrllschaU Oldenburg; 

Korn \ptmdenz Ahmiwet 1994 41, No I I 19(»0 1962 (in Gcr 
man F tig It sh summary) 

Recent studies of the sedimentation behaviour of suspended solid 
in circular pipes are reviewed and their significance tor the design 
ol sewers with a view to avoiding the m cumulations ol settled solids 
is discussed Die minimal slop* lequirements neccssan to aihicvi 
flushing of solids under different flow conditions arc umsidcrei 
against a background of different standard procedures and pr* 
viouslv recognised methods tot sewer design Where smaller pip< 
lines were concerned iru iudmg those up to 1 m diameter i steepe 
slope than that advocated hv the AFV ( ode o' Practice \l 10 w i 
advisiblr (Fnghsh translation I H) pounds sterling v did for 1995* 
Germany 

95-1779 

Possibilities for flnancial economv In the design and construc¬ 
tion of sewers in areas of low building density 
K SOIINKF i Irigerueurburo Schinke & Partner GmbH Hamcln) 
kormponden? Ahw osier 1994 41, No 11 1974 19K7(in(»er 
man F nghsh summary) 

In areas of relatively low building density the application of ihi 
currently accepted design rules and C odes of Practice lor sewer 
systems generally g’vc rise to pipes which are oversized in relation 
to the amount of sewage they are required to carry In view of the 
development of advanced technological measures for internal in 
spcction and flushing ol sewer lengths of up to 800 m with the aid 
of high pressure jetting system the need for frequent manholes large 
pipes and minimal falls no longer applies with the result that 
pipelines can be laid miu h more economically and the need for the 
pipe run to follow a road or public nghl-of wav can be dispensed 
with On the basis of some selected projects vers significant cost 
savings could be realised and examples are presented showing that 
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it* much as 60 per cent of the normal cos! could be saved bv adopting 
the moir cost-effective approaches outlined (English translation 120 
pounds sterling, valid lor !995t German) 

<*5-1780 

Design calculations for sewer networks based on the fUH-flow 
method. 

V SIFALDA (Ingemeurburo fur Wasserwirtsehafl Dreictchl 
korresptjruienz Abmmrr, 1994, 41, No 11 1988 \99i) and |99| 
1991 (m German. English summary) 

A new design approach tor vewer systems is described based on an 
inalyvis ot the filling process, taking into account the rainlall data 
i frequency, intensity and duration) appropriate to the area concerned 
The solution ot the design problem involves a mode of thinking 
which is intermediate between hydrology and hvdnrdynamics and 
ts dependent partly on graphical and partly on numerical let hmqucs 
The application of the technique is described with the aid ol a worked 
example (English translation 195 pounds sterling, valid (or 1995) 
Germany 

95-1781 

STEINKA - sequential sewerage with a simplified form of 
sewer comtnirtkm: a cost-effective solution to foul sewer de¬ 
sign in rural areas and on the outskirts of towns. 

I DAUf R 

kotmfwrulenz Ahwawer 1994 41 t No 12 21% 2201 (mGer 
in in English summary) 

\ tvov cl c onccpf tor the design of sewerage networks in less dense I > 
populated areas is described which aimed to limit the depth ol 
excavation required to 2 0 in (2 5 in in special cases) and also the 
diameter of the pipes, by the use ol intermediate rnrmpumpmg 
aations small enough to be installed in an inspection chamber and 
> mple col lector and discharge pump (or each property served Die 
proposed system permitted much reduced capital costs lor install.! 
lion (due to a reduction in the amount ot excavation) more rapid 
, retaliation and a greater case and speed of implementation of repairs 
or alterations to the layout to accommodate subsequent house build 
uig A description ot the various s\sicm components is presented 
together with details of 12 sewerage schemes either completed or 
under construction based on the method described The annual per 
person c apitul costs are estimated as 147 2 f)M for a system serving 
s bd residents and based on a 7 per cent cost ol capital Phi system 
y ad been adopted in a number of areas wadi a total of around MHX) 
mhabiunls The problems ol formal acceptance bv the official drain 
*ge authorities arc briefly considered (English translation 290 
pounds sterling valid lor 1WS) Germany 

**5-1782 

Hie Kassel supporting plate - trench cross-sections with nn lat¬ 
eral clearance. 

N GIE5LEK 

knrr\ \ponden- Ah*awer 1994 41, No 1 I 1964 197 t nn Ger 
man English summary t 

Smce 1990 a new method of supporting large diameter vewer pipes 
m an open french without the need for working space on either side 
f d the pipe had become available The method was developed and 
refined m the utv oi Kassel and the surrounding district ft involved 
the use of a concrete bedding plate with a concave upper surface 
matching the curvature ot Ihe outside of the pipe The method of 
working was to surt from the socket end, with each successive length 
of pipe being slid along the bedding plate to enter the open end of 
the preceding pipe The bedding plate was iubocaicd with j liberal 


loanng ot bentonite suspension on which the pipe floated initially, 
concrete was poured along boili xulrs of the phttc ami ah the sorting 
process occurred, the water from the hentomie xlurry wax gradually 
absorbed. leaving ihe pipe firmly and rigidly supported TV method 
had been unployed for installation ol more than 2000 m ot xewer 
pipes wnh diameters ranging from 1000 to 2200 tnm The angle 
subtended by the plate at the centre of the pipe might he either 40 
degrees m 90 degrees according to the site conditions (English 
translation 275 (sound* sterling, valid kw 1W) Germany 


95-1783 
Fit lo burst. 

Water A Environment Intermunhul 1094,3, No H, 25 
Groundwater protection wav an important issue in Grammy with 
leakage from sewage and effluent pipes a priority High density 
|Kilvethylene (HDPE) pipe s>stems were only as secure m their 
jointing A new range of HDPT fittings was developed for waste wn 
ler applications Barcode technology provided fully nutomaiK fu 
sum Germans 


95-1784 

fnim repair to replacement: maintaining underground nwrti. 

1 Nil W MARK 

Wuirr A Boar Treatment 1994, V7, No 12 16 and 42 
A survey of water company annual spend ami maior torwatu m 
vt wcf rehabilitation rescaled differences m interpretation between 
companies as to what was repair and what wits replacement Gun 
tractors complained ot a lac k of water i ompnny i onirat is hollowing 
.mnouncemcnt of the new K (actors companies did anticipate an 
increase m spending on rehabilitation U.K. 


95-1785 

Dimensional calculations for fftormwsiter overflow tfruetunw 
according to the A TV C ode of Practice A-J28 (1992i: studies 
r>f the lensitlvlts of the procedure* with special regard io their 
effects for rural catchments. 

M i k/M ANN (EuhhocTm hule Rheinland Pf air Trim and 1 
WLINSHERG 

KorrrsporuienT Abwa\ur J994 41, No 12 2202 and 2705 7210 
(in German. English summary) 

Hie mosi recent edit inn of die A T*V Gode ol Practice (or the design 
of combined sewer overOows has been in use since 0*92 as a 
standard guide to the calculation of storage volumes and tank si/rs 
taking into account a vunef) of catchment related statist us The 
inOueme ot some of these on Ihe capacity of Ihe retention lank* is 
examined, to highlighl their consequences tor rural catchments TV 
f odors concerned include population dcrnuly annual precipitation 
nan spun time pci person wMier consumption fluctuations in dry 
weather flow and Ihe irvel of contamination of ihe combined sewage 
flow These aspects arc examined with a view to lightening the 
financial burden on sewerage undertakings by postihly reducing the 
si/e of the retention faulitres necessary (English translation 265 
pounds sterling, valid for (995) (Germany 
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95 - 17U 

Management of stormwater pollution by the me of retentive 
carringmy forma tiom In the urban environment. 

J D BALADhS < CETTE SudOuest), 'I OCJGHARD, M 
LE<m:t\ and H MADIKC 

Tft hmques Vr tene e% Method* \ I 994 89, No 1 1. 6M >618 tin 
French, hnjfliAh nummary ) 

The use of porous surface pavements tor large parking areas enabled 
stormwater runoff lo percolate into the underlying formation Since 
most of die sewer systems m I icnch cities were combined sewers 
esptu illy in the my centres then capacity to «ucommodate runoff 
was Ntrully limited and alternative solutions were needed to avoid 
hydraulic overloading during Morrn events A system of c arriageway 
design used for a business park and supermarket parking area is 
devulived who h im nrpmairs permeable asphalt and concrete layers 
and a mineral base with u layer of shingle in between acting as a 
collector Arrangements were made to take samples of the pcrcoUt 
ing runoff horn different points to assess the degree of pollution 
abatement occumng during passage through the successive layers 
Very considerable redui turns in the levels of COO suspended solids 
and several heavy metals (aluminium, copper chromium, lead iron 
ruckrl arid /me > were observed These were retained within the 
porous layers and were mostly situated c lose lo the point of mfiltrj 
non flir metals w< re (irmly bound to the materials (lose to the 
surface of porous asphalt and even tin* application of cJeuing salts 
in the tat ridge* ay did not give use to any significant release 
(I nglish tr inslaltoii ISO pounds sterling valid for 1991) France 

954787 

( leaning up lake Ontario's eastern toarhev 

M PHK1 NT! (Gore & Storm* Mississauga) 

Water tfc Wauemiti r International. 1004, 9, No 6, 20 22 
I o reduce the laecal i oldorm levels in Ontario lake water a2 stage 
sepaialuui ol sewer overflow and stormwater was nearing compJe 
turn lhis system involved the construction ol 2 detention tanks to 
accommodate thr sewn merlin* and the stormwater Fssentiallv. 
the met all tank volume was divided into 2 compartments with the 
separate flows following different flow paths to the treatment plant 
To connol any mk the Healed siormwaiei was discharged 400 m 
out into Ontario like wheie the bacteria would die off before anv 
return In the In ac h w is possible due lo tin c intents C anada 

954788 

( leansing (he hum her 
M SMI III 

Worb/ JunnclUm\. 1994 7, No 10 4 l ^ 4l6and4lh 
('nnstiuc non of a dual large diameter collet loi along the bank of the 
Finsilier nvci m Germans is devnhed The collector and some ot 
the tributaries were being pipe* jacked over long distances by the 
Belgian company Smct Bormg N\ m partnership with ground treat 
nient company Keller Gmndbau GmbH Hie 40 million pounds 
sterling protect also included 8 9 km ol large diameter pipelines 7 
jacking shafts ami I ^ inspection manholes Details are given ol the 
shaft (onstiudion the earth pressure balancing and the pipepiLking 
operations Germany 

9547 m 

GRP In a different league under the sen. 

Water Sen tin, 1994 98, No 1187 12 H 

fhe m&ldlhttiim of GRP pipes tn a rock tunnel as part of sSouth West 
Water's IVn/anec and St Ives clean sweep' sewerage and sewage 
treatment sc he me is Jest nhed Fhe pipes were being laid on t one rcte 


plinths 25 m below the sea bed The tunnel, lying 2 6 km out to sea 
off the Conush coast, would be flooded after completion The GRP 
pipe was selected for its corrosion resistance, light weight and good 
hydraulic flow characteristics A special system was designed for 
handling the pipes to transfer them from the horizontal stored pom 
non above ground lo a vertical position for lowering then down a 
shaft and back into a horizontal position within the tunnel UJL 

954790 

Runoff, erosion, and polymer application In moving-sprinkler 
Irrigation. 

M BLN MGR (Agricultural Research Organization, Ret Pagan) 
Sod Seteme, 1994, 158, No 4. 281-290 

Runoff mid erosion problems associated wall the use of self-pro 
pel led moving sprinkler irrigation systems m Israel are reviewed 
Factors giving nse lo an increase in runoff and erosion during 
irngannn the effect of runoff on crop production and the effect oi 
polymer application on runoff, erosion and crop yield are considered 
High runoll levels with this lype ol irrigation system were cause..! 
principally by seal formation af the soil surface Preventing runoff 
movement along the belt! slope increased crop yields substantially 
application ol 20 kg polyacrylamide and 40 kg polysaccharide pn 
ha On the soil surface prior to the irrigation season reduced erosion 
and runoff levels and increased crop yields significantly Israel 

954791 

Recreational use of reservoirs as a factor in the assessment ot 
water resource management schemes. 

M TlFDI (1 andcsunweltamt Noidrhcm West!.den fatten) 
M'urirrw/rm fuifi 1994 84, No 1 2, (>46-648 .inti 650 (m German 
Fnglish summary) 

The retreat lima I uses of lakes and reservous have assumed a much 
larger importance in the consideration ot the public benefits jsscki 
atrd with water management schemes in recent years Fhc various 
pursuits such as bathing boating, windsurfing fishing and banksick 
leisure activities had attracted greatly increased numbers of visitors 
especially from inland towns and cities, but so far there had been no 
wav of allowing tor this in a quantitative mariner as pan ol \ 
multipurpose project assessment A simple model approach is out 
lined based primarily on giaviialton.il theory in which the numbers 
ol usnors could he cakulaird from a knowledge ol the si/e of the 
population m the visitor catchment area the degree ot attraction 
ime hiding the number ot facilities provided) the distance involved 
and the effect of seasonal arid (lunatic variations "Hie calculated 
number of visitors could be combined with estimates of income fiom 
admission charges and other tariffs to arrive at a quantitative picture 
of the social benefits tinder a range of different assumptions regard 
mg expenditure patterns The manner in which this could be utilized 
as part of the overall cost benefit assessment is briefly indicated and 
some typical estimates lor the Bevenal rescivmr are cited (English 
translation 2^5 pounds sterling, valid for 199S) Germany 

954792 

Impact of the river Maine drainage scheme on hydro-power 
generation. 

S R GOCHRANF (Department of Agriculture for Northern 
Ireland, Belfast) and N N J HIGG1NSON 
Journal of Institution of Water and fn\ ironmental Manage mens, 
1994, 8, No 6 680-686 

The Maine over drainage scheme in Northern Ireland was designed 
to reduce substantial flooding and high water table conditions The 
scheme involved river deepening and widening improvements to 
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tributary urcams and field drainage and a new flood control wen 
Tbc impact of this scheme on the river flows, and on hydro-power 
generation akmg the river was examined Prr and post-drainage 
wheme nver flows together with pre and post drainage scheme 
potential hydm-electnc energy production were determined tor Hie 
fienod follow mg completion in 1981 No measurable loss of potrm 
ttal energv production had occurred on the Maine nver in the 
posit scheme penod U.K. 
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See also Abstract 95-1507,954511.95-1512* 95-1025, 

95-1027, 95-1949 

05-1703 
What 1 * down. 

I row ARDS 

U attr Bulletin 1994 Noti^ 12 H 

\ variety of items turn up at sewage works from lake teeth jewellers 
md golf Kills to shopping trolley* and motorbikes Animals found 
rk luded a reticulated python l .K. 

95-1704 

Vcturac) of flow measurement and c ontrol. 

I V M LNTIN (lechmsthc I'niversitat Mum hen) 

\lnuusrrtr< hmk 1994 45, No h, 5 6 and 8 (in German) 
f he 'mpm.ime of reliable How measurements at the treatment plant 
intake to insure effective utilization ol treatment plant capacity is 
diuussed The growing reah/ation that compliance with mom stnn 
yjent effluent quality requirements could only be assured if the How 
trough the plant was maintained constant to within fatrl\ dose 
limns had led to a greater awareness ot the need for ai.uu.iu flow 
me isurement The current methods ot flow gauging in the network 
ire reviewed the diflicultirs prevented bv non symmetrical cross 
sections and variable velocity disinbulion patterns being empha 
"i/td In addition the need for calibration of the flow meters and the 
development of reliable control systems is considered against a 
background ot advances in electronic control technology Some 
possible future developments are indicated ff nghsh translation lb 4 ' 
pounds sterling valid Tor 1095) German) 

95-1795 

Continuous on-line measurements in sewage technology 

M KOHNfr <1 1 ni versitat (icsamihoc lisc hule Sicgeri) 

Umtiurrtei hnti 1994 45, No 6 101 * (in German) 

The purposes tor which on line measurements of sewage charm 
terisiic* mav be required in the operation of a sewage treatment plant 
nr discussed Certain parameters whu h characterize either the poi 
iution load or the chemical composition of the sewage at ,tn\ partial 
In point in the treatment sequence ire considered together with the 
povbiernv associated wuh their temporal variability A typu akontrol 
arrangement for an activated sludge plant equipped for biological 
nitrogen and phosphorus removal is illustrated wuh indications of 
the points at which on line measurements arc required In addition 
u. the long standing availability of methods for the determination of 
dissolved oxygen pH and redox potential all of which can be 
performed continuously the need for continuous measurement of 
ammonia and nitrate concentrations has become more pressing if the 
necessary nitrogen removal performance is to be consistent!) 
achieved The methods bv which such determinations can be per 


formed art con&Kftfrrd, and thnwe method* roost suited n> routine 
on line measurement* in the sewage plant rimnmmrnt are dis¬ 
cussed (hngtish translation 240 piundi sterling, valid for 1005) 

Ormam 

054796 

Experience of the me of maunireinent and control circuits fur 
optimizing plant operation in practice. 

1 GRUNTBADM (Ruhrverborid Essen), and ff* SCHMITT 
u\sertr( hmk 1004 45, No b I b 2 5 t in German) 

TV application of measurement and control system* to the opera 
trnna) control of sewage treatment plants is discussed on thr basts of 
practk al experience of the use ol numerous instrument* and control 
strategies in the Ruhr*riband regional sewage undertaking IV 
parameters which can be routinely mom toted by on line measuring 
instruments are described along with some indications of the ttcco 
i.u> and reliability of the available equipment The particular pmb 
Inns assoc laled with the deterrmnation of different (onus of nitrogen 
and phosphorus and the manner in which the result* obtained can be 
utilized to coiuiol the pci for mam c of the plum ore considered Hit* 
v anous c ontrol options in the case of a plume airy mg out wlrdk at ion 
and demlrifnation arc considered with reference tri a comprehensive 
decision tree based on obseivations of ihc concentration* of ammo 
mum nitrogen and nitrate nitrogen in the effluent Some additional 
experience with lire comm) of phosphorus removal with the aid ot 
simultaneous coagulation is also prrsented batted on experiments 
designed u> optimize plant performance at die lacilohn Baarhai hlal 
sewage treatment plant where non chlorosulphatr wav dosed into 
the sludge retyc le tireuit Similar optimization dials with respect to 
nitrogen removal were also earned out at a small Ircatmenl plant at 
N rue nude (17 5(H) PI) ancf a vnut h larger plwnl at Hnllingcn 
(100(XX) IT ) <English translation *15 pounds sterling valid foi 
1005) Germany 

954 707 

t he recoiuslruction of sewage-treatment works in Osaka City 
l > ASH11A (Sewage Virorks Buieau Osaka) 

It mt ruil of Itntttuiwn (if U tilt r and / m rrmvnrrifrj/ \4aruittrmrn( 
1994 H, No 6 b)5 07K 

I he reconstruction of i)k M) year old Tsumori and l hie sewage 
treatment works in Osaka ( n> lapan is devinlnd Hus work 
im luded flood control advimrd w isiewatrr treatment improve 
nient of the combined sewrrage system utilization ol treated water 
md sludge, more efficient operation arid mamtename and cnfuime 
merit of the surrounding environment System layout and process 
operation is outlined Hie planned reconstruction projects are do 
i ussed and work lo dair is detailed f mure plans arc also outlined 
Japan 

954708 

Project control at the K ref eld Mr wage treatment plant. 

H SGHWAR/HJT f. GcMdlMhah fui Hmwdtiwhmk 
Vimrin J HOM-MANN and S HU HI IF BUi-X'HIR 
A orresponden: Abwaurr 1994,41, No I i 7050 2054 and 2057 
?(HH) (in German knghsb summary) 

Hie project for the extension and rehabilitation of the hrefeld sewage 
treatment plant involved on outlay of 27“* million DM Jo ensure its 
effiucm completion within the allotted time and budget «i pfojwt 
controller was appointed wuh the entire responsibility of supcrvis 
mg (fie project on bcKdf of the client further services provided by 
the project control team during the lifetime of the project involved 
the ulc organization documentation and quality assurance and inn 
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trol procedure* A description of the working methods and achieve 
mentis of the project control team during the 2 yeai duration of the 
project i* presented In addition to the expert organizational support 
financial advice m tonncUum with the bookkeeping and capital 
depreciation methods .idopted wav also provided when the handover 
period i otmnenccd in October 1991 and was completed by the target 
date of 'Mm December 1992, due to a skilfully phased programming 
of all the necessary tasks (English translation 160 pounds sterling 
valid for 1995) Germany 


95-1799 

Construction and operating costs of existing sewage disposal 
Installations in West Germany: basis of calculation of sewer- 
«m« charge*. 

k EHCMER (SiedlungswdsscrwirtHhaft Lrkrath) 

Kormpondenz A/mrjv \er I994 41, No 1 1 2 IKK 2194 (in (>cr 
man English summary) 

An analysis of die construction and operating costs lor sewage 
treatment plants in the western part ot Germany is presented to 
indicate how rhe relevant cost factors affected the charges levied on 
the public foi sewerage services The 1 principal cost components 
were die operating costs effluent taxes and die capital costs the latter 
being made up ot depreciation provisions and the interest on bor 
rowed capital fhe results (based on a survey of around T50 muniu 
pi undertakings) mdu atedth.it running costs contributed only about 
26 pci cent of the total annual < nsis while Imam tal cost, accounted 
tor an average ol 54 1 pci t cnl of the total Staff i osts (16 4 pet cent) 
and taxes tor insufficiently treated discharges (7 T p<i tenn ac 
tounlrd lor the rc maim In Hit ilepiruatum charges incurred were 
theoretic ally based on a \ due of tin rep! u email costs which was 
too low Hie total costs tor various undertakings ire also broken 
down into unit (per person) costs to dnnonstiale their impact on the 
individual rule paver and the variation in charges levied by different 
undertakings (l nglisli translation 275 pounds sterling valid lor 
1995) (icimuny 


95-I8IM)* 

Conn t ruction aspects for BNR retrofitting to an existing waste¬ 
water treatment plant 

5 K MOOR! (i aitlno and Davies Queensland Plv I Id) 

Snort*/ Aiiurtihan ( on/ertru i ori Btologu til Nutrtrru Remoxnl 
frwn Wttstfsuiitr Hoccodings BNR2 ( onlcrcmc Alhury NSW 
The design and construction aspects ot the upgrading of an existing 
activated sludge plant (or 1 ogan ( uv Council 1 o enhance the 
capacity tmm 120 (XX) IT lo 266 (XX) at the same time ns providing 
tor enhanced nutrient removal are described The design wav based 
on the UCT process tor btologual nutrient removal with target 
values ot 2 mg pet litre uui 5 mg pet hue tor total phosphorus and 
total nitrogen m the treated effluent respectively the contract was 
let with the provision that the existing treatment plant should remain 
operational apart from iwo6 h shutdown periods for How diversion 
In addition one ol the 4 original oxidation ditches was taken out ot 
srrvice lor 4 months to allow conversion to a I1 cell hiorractor The 
duration of separate stages ot the work is given and completion of 
the contract within the planned 12 month period was expected 
Australia 


95-1801* 

The benefits of conversion of BNR to the MLE process: Pen¬ 
rith sewage treatment plain: a case study. 

A POTTER (Sydney Water Board) and G LEWIS 
Sf{ fjnd Australian Confer me e on Biological Nutrient Removal 
from Wastewater, Proceeding* BNR2 Conference, AI bury. NSW 
Proposals for conversion of an existing BNR plant at Pennth to 
enable the operation of biological nitrogen removal to be combined 
with chemical dosing to achieve the desired degree of phosphorus 
removal are described Earlier load projections for the plant were far 
too high and a scaled-down expansion programme is proposed 
incorporating flow equalization, conversion to the modified Ludrnk 
Hunger (MLE) process and multipoint chemical dosing, with deep 
bed filtration These proposals were intended to achieve major 
reductions in ammonia total phosphorus and pathogen levels in the 
treated effluent while cost savings of around 50 per cent compared 
with the original proposals were envisaged The benefits associated 
w ith the rev ived mode of operation and the magnitude ot capital amt 
operating costs incurred are summarized Australia 

95-1802 

Facilities for treatment of surface runoff from the AnnoeulUn 
development zone, Departemenl de Nord- sum man of ope rat 
ing trials. 

J LKiRANIHDDf dti Nordj H MAUI OT I NODGAREDl 
amtS DEKWT AlNf 

In kniifiie\ Si tern rv Mt thodes 1994 89, No 11 6T9 64 T fin 
French f nglish summary) 

Special stormwater collection treatment and infiltration fanlitu 
were pros ided to serve a new built up area covering t total ot TS h i 
ot which 21 ha formed the hrsl stage irui a further 14 ha remaini 
to be t omplrted fhe roads and paved surfaces were equipped will 
drams to the treatment plant comprising one enclosed lamellar cl in 
tier oik large capacity sedimentation pond and 2 snullei infiltratioi 
ponds Die performance of these items was monitored following 
number of ramfull events of varying intensity during which sampU ^ 
ot runoff were collected at intervals Irom thr imakr and from thi 
successive treatment stages 17ie results are discussed with rrlcrniu 
to the functional behaviour ot the respective items of equipment 71i 
clanhcr lunctioncd satisfactorily only when the flow rate was low 
(much lower than its design capacity) and quickly became over 
loaded with massive solids carryover unless the accumulated solid 
were removed at (requent intervals Die sedimentation pond per 
formed satistactorilv irrespective nf the hydraulic conditions and 
produced an effluent which was satisfactory tor the mlillration stage 
Hie quality ot the runoff entering the plant varied widely depending 
on thr intensity ot the raintall arid the duration of the preceding spell 
of Jrv weuihei Modifications to the lamellar separator would be 
necessary to improve us performance including better hydraulic 
regulation and a greater ease of solids removal (f nglish translation 
110 pounds sterling valid for 1995) France 

95-1803 

Nosing mil the source of smells. 

R A 1 ARTMl R 

Hater dr B a.Ur Treatment 1994 37, No 12 29 and 54 
A comprehensive nuisance control package was being developed 
from a study of poor air quality at 2 waste handling sues The public s 
perception of odour nuisance was linked with actual events m plant 
operation The complaints pattern was found to relate to seasonal 
climatic conditions Meteorological Office predictions of local cli 
mate enabled suction on pipes to be increased when a drop in ambient 
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air pressure was expected A recent analytical development was the 
electronic nose. Similar to sensors used in the drinks industry. 
ennronmemai sensors were under research which were sensitive to 
low levels of odour U.K. 

95 - 1*04 

Development trends In sewage treatment plant operation and 
sewage sludge dteposaL 

H WTTTE(Universitat-GH Sicgcn) 

Abwassenecknik, 1994, 45 , No.6. 3-4 (in German). 

This address which was given os an introduction to the sixth Siegen 
Symposium on Public Water Services, reviews the changes that have 
taken place in the treatment of municipal sewage during the last 100 
years, leading to the recent imposition of even more strenuous 
requirements on treated effluent quality tor discharges to surface 
waters, coupled with the problems of sewage sludge disposal Due 
to the rapidly rising incidence of sewage sludge associated with more 
intensive methods of sewage treatment, and an increase in the 
quantity of waste generated by an expanding population, the cost of 
disposal has been escalating rapidly to a point where (he disposal of 
sewage sludge can incur a charge of 2000 DM per tonne of sludge 
solids. These factors provided a sombre background to a discussion 
of the future development of sewage treatment technology (English 
translation 75 pounds sterling, valid for 1995) (rermam 

95-1*05 

Results and coresequences of the treatment of sewage In plants 
equipped with advanced treatment facilities, 

5 SCHLEGEL (Emscltergenossenschah. Essen) 

KomsjHmdenz Ahwav.rer, 1994. 41, No 11, 2030 ..2041 (in Ger¬ 
man, English summary) 

A wide ranging review of the changes in sewage treatment planl 
design and operation which have occurred during recent years in the 
( Mori to improve treated effluent quality is presented, based on 
experience gained from application by the Brnsehcr and Lippe re¬ 
gional sewage undertakings. Each of the stages involved in ihc 
treatment of municipal sewage is considered against a background 
of modern developments, and the effectiveness of the changes in 
raising die level of treatment performance is assessed Particular 
attention is given to the benefits obtained from step feed nitrification 
plants and the enhanced phosphorus-removal resulting from a ptc 
acidification of the primary sludge Further improvements in certain 
arc its are still desirable, especially with regard to denitrification, and 
improved design of final settling tanks, especially the spatial arrange 
mem of the inlet and outlet flow passages (English translation 360 
pounds sterling valid for 1995) Germany 

95-IH06* 

An integrated approach to control of effluent nutrient levels, 

D L McGREGOR I Albury City C ouncil. N S.W ) 

Second Australian Confrrrruc on Biological Nutrient Removal 
from Wastewater, Proceedings BNR2 Conference, Albury. N S.W. 
A comprehensive scheme for the enhancement of treated effluent 
quality, with recycling of treated effluent lor irrigation of cleared 
woodland and recreational areas adjacent to Albury, N S W. ( is 
described The proposals involved upgrading of sewage treatment 
facilities to provide for biological nutrient removal, coupled with the 
development of effluent irrigation areas in the floodplain of the 
Murray river, and the construction of wetland areas for reception of 
treated water during periods outside the growing jscason The per* 
formance of the existing treatment plant, to which chemical dosing 
facilities were already being ad<Jcd, is reviewed, followed by an 


outline of the future mitnem manage mem strategy and opportunities 
for reuse of the reclaimed effluent Australia 

95 - 1*07 

Btoetfiraination of fatty wastes fottowtiq saponification. 

M KALLEL fSoctete FRANC EAUX. Sarmxmlfc), G 
MALESIEUX, M GOUSAiUJBS, and R VEDRY 
Techniques, Sciences, Methodes, 1994. *9. No 11.619*623 (in 
French, English summary) 

The problems associated with die accumulation of fatty residue* on 
the walls and liquid surfaces of a sewage treatment plant could be 
avoided by collection of fats and fatty residues, from the source of 
the discharge and applying chemical treatment with caustic soda to 
hydrolyse the far molecule* A typical installation for performing this 
Lack is described with indications of the amount* of caustic soda 
required to raise the pH from an initial level of 4 0 to 9 0, at which 
the glyceride* were broken down with the formation of glycerol and 
fatty acids. These weir readily decomposed further in w normal 
activated sludge system and the efficiency of treatment w m also 
enhanced, partly due to the absence of a lipid film at die liquHf/air 
interface, and also to the reduced tendency to bulking sludge forma- 
lion resulting f rom the presence of readily'degradable organic mat 
ter (English translation 165 pounds starling, valid for 1995) 

France 

95-1K08 

Breakthrough In fine screen technology helps avoid environ¬ 
mental problems. 

J STEVENSON (H2C Waste Tec) 

Water <1 Wastewater International, 1994. 9, No.6, 34 and 37 
Tlic Discreen development, which consists of a number of shafts 
fitted with overlapping and miermexbing discs filled with an aperture 
distance appropriate to the screening fineness required (2 5 or 5 0 
mm), avoids the high costs am! problems associated with current 
technology. Discreen am be combined with a Muncher unit which 
is a mechanical disintegrator suitable for solids including rags and 
plastics, and which has solved pump blockage problems One of the 
major applications foi Di screen would be the protection of storm 
overflow channels and in this context, insinuation is very simple 
Other advantages include low noise levels and the capability for 
being installed below ground, and eliminating environmental prob 
lems including odours EK, 

95-1509 

Filtering in Hie flood zone. 

R MARTIN (Greeley and Hansen Engineers, C hicago 1)1 ), T 
WILSON, and R BIZZARRE 

Water Environment <i Technology, 1994, fq No 12, 30 53 
Die design, construction and operation of a filtration system for 
widely varying flow* and suspended solids loading assrarated with 
storm w ater overflows are described The city ol Richmond, Vw , was 
m I9H5 required by Virginia Wafer quality Control Board to ensure 
that the total suspended solids in effluents discharged in tl»e James 
river did not exceed, on a 7-d average, 10 mg per litre between 
June-October, and )H mg per litre between November-May Pilot 
studies for the proposed filters were conducted, using flow' rales of 
45,70 and 90 mgd, and with either a single medium ( sand, of various 
gram diameters) or multimedia Sind, of not less than 3 5 mm 
diameter, was os efficient as anything else, provided die bed w m deep 
enough and gave an acceptable run length Special precautions had 
to be taken in the construction of the beds, as their datum line was 
very close to that of the river, which had a history of flooding The 
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fillers had been effective, giving m average reduction of suspended 
*ohd« of 66 fier rent, to about ^ mg per hire, the rate of reduction 
was relative!) insensitive to changes of flow between 45 70 mgd 
The filters were taken out of utoon during a flood, dvc suspended 
solids m the works effluent then rose to 14 mg per lure, but within 2 
d of their rr~tonnecuon they had dropped to 3 mg per litre Effluent 
BOD him also reduced by about 50 pci cent to 2 5 mg per litre 
tl.S.A. 

95 * 1810 * 

Full-wale operation results from BNR plants characterized by 
steady operation, km N and F effluent and ottdinc monitoring 
and control, 

E RUNDCAARDfl Krugei Systems AS, Soborg Denmark), 
and G FFTHRSfcN 

Second Australian (dnfe rente on Rtologual Nutrient Removal 
from Wastewater, Proceedings BNK2 Conference, Albury N S W 
The application of nulneni elimination methods m the course ot 
sewage treatment plant operation is discussed against a background 
of Danish experience of nutrient pollution abatement for discharges 
to marine waters, and further application of the technology else 
where The principles and biochemical reactions involved in the 
phosphorus removal treatments arc outlined, giving rise to a desenp 
non ol the AAO and Biodempho pmcesscs together with the simph 
fitd Htodenitro version Some typical performance dalu lor 
Biodempho and similar plants in Denmark and the USA are pre 
ncnted, 1 of which consistently produced itsidual total phosphorus 
concentrations between 0 5 and 1 0 mg per litre The importance ot 
sludge fermentation as a means of pioducmg readily degradable 
carbon compounds for the nutrient removal operations is discussed 
and various ways of achieving this arc considered Finally the 
application ot on-line process control systems based on the use of 
continuous sensors for ammonium, nitrate and phosphate is dc 
scribed, and the use ol the STAR (Superior Tuning and Reporting) 
expert system lor automated control ol the entire treatment process 
is discussed, with reference to trials at n small Danish treatment plant 
(26,000 PE) incorporating both ihemic jI coagulation and biological 
nutrient removal International 

95-1811* 

Biological versus chemical nutrient removal: competitive or 
complimentary ? 

K h BARNET! lACT Ideurn itv and Walrr, Canhcria All) 
Sea ami Auuntlum ( onf creme on lUotogual Nutrient Memos til 
from WitUrwitfer, Proceedings BNR2 Conference, Albury, N S W 
The sire of the population ot Canberra. A C T (3(K),(K) inhabitants) 
together with its location at the headwaters ot the major inland nver 
system in Austmlia required that the treated cl fluent discharged to 
the Murrumbidgee river, was ol an exceptionally high standard 
Following an environmental audit of the Lower Molonglo wastewn 
ter treatment plant, it was concluded that tighter controls were 
necessary lor nutrient levels in the effluent to protect the ecological 
health of the receiving water downstream from the plant This was 
achieved with the aid of a combination of biological and chemical 
methods, m which spent pickling liquors from the steelworks in Port 
Kembca were dosed into the secondary effluent, thus providing a 
readily-available form of ferrous chloride to act as a coagulant A 
modified system of demtnfl-suion was also introduced to curtail the 
nitrogen removal performance to about 50 per cent of the total 
oxidized nitrogen, as studies indicated that complete removal would 
favour the growth of the blue-green algae within Buirunjuck lake 
The modified process involved the use of recycled sludge liquors as 


a source of carbon m place of methanol dosing at the bottom of the 1 
deni trifle alien column The resulting effluent quality met the enters 
laid down for the protection of the aquatic ecosystem below the plant 
outfall; total phosphorus concentrations averaged 0.07 mg per litre 
over a 6-month period Australia 


95 - 1812 * 

Proceedings of the Second Australian Conference on biologi¬ 
cal nutrient removal from wastewater* 4-6 October 994 Al¬ 
bury, N.S.W.. 

N H PILKINGTON (CSIRO. Clayton, Vic >, and R C BAYLY 
( editors) 

A u.\ [ration Water and Wastewater Association, Artarmtm, N S W 
1994 45lpp 

This volume contains 56 papers relating to the application of biologi 
cal nutrient removal methods to the treatment of sewage effluent 
wnh particular reference to their performance under Australia? 
conditions The various process configurations are distinguished 
including both continuous and semi-continuous operating modes 
and experience gained in other countries, especially in Denmark and 
in North America, in the use of methods lor continuing rutrophiu 
non of receiving waters is also reviewed The problems encountered 
m meeting the quality standards tor total nitrogen and phosphoric 
demanded b> Australian water management authorities are do 
cussed, the application ot chemical coagulation as a supplemental 
treatment having become essential in several cases, some of tlv 
anomalies connected with the role of At inetohcu ter organisms m 
uptake and release ol phosphates in aqueous solution arc also cm 
plorcd The further development of the processes outlined is showr 
to await the elucidation ol those factors essential lo stable and 
efficient operation, particularly tor phosphorus removal, on the larv* 
scale Australia 


95-lfilJ 

Optimization of biological phosphate removal a! the Saint?- 
Agathe-des MonLs sewage treatment plant 

G BFLANGhR fEco Hquipcment. leirebonne, PQ ). and Y 
GOMEAU 

Si tern e\ el J r« hniques dv l Luu I 994 27, No 4 IK 29 (m 
French. English summary) 

Hie principal characteristics ol ihe Samte Agaihe des Monts scwai'i 
treatment planl (rated capacity 10.(KX) 12,(XX) PE) arc outlined 
including those features which favoured the operation of biologic j 
phosphorus removal, namely, a quasi plug flow regime, a method of 
liquid mixing without aeration and a tertiary filtration system tor 
elimination of fine suspended solids However certain other (actor* 
were not conducive lo successful bioelinunation of phosphorus sue h 
as the dilute nature of the sewage, the absence of any means of 
(errncntation of primary .sludge (no primary settling tank) and the 
1 airly high dissolved oxygen content of the incoming sewage The 
performance of the system in its original form is outlined, followed 
by an account of corrective measures designed to enhance the 
efficiency ot phosphorus removal These involved modifications to 
the sewage feed and die aeration regime m the aeration tank, as a 
result of which a better accumulation of polyphosphates by the 
biomass was achieved Other adjustments included an increase in the 
DO level in the Anal compartments of the aeration tank, more 
thorough cleaning of the tertiary sand fillers to eliminate carry over 
of fine suspended solids, and a revised scheme of operation for the 
secondary sludge settling tank These modifications enabled the 
treated effluent quality to comply with the limiting values with 
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respect to BOD5 suspended solids and total phosphorus conunitia 
UO us f English translation 500 pounds sterling valid for 1995) 

(AkukU 

Bkdogkid nutrient removal: recent retrofit augmentation and 
greenfield experiences, 

1 LAW (CMPSdtF Environmental Chats wood NSW i and T 
WALMSLEY 

Set ond Australian Conference on Biological Nutrient Removal 
from Wastewater, Proceedings BNR2 Conference Albary N S W 
Brief accounts are given of T separate projects involving the iniro 
duction of biological nutnent removal treatments at Australian sew 
jgc meatmen i plants I'he first concerns the retrofitting oi these 
fat ihues it the Banora Potnt plant in the northern district of New 
South Wales The plant alterations were designed to allow RAS 
denitrtfication with anaerobic, anoxic and aerobic rones being pro 
vided in the original extended aeration system A further project at 
the Elanora plant was designed to increase total plum capacity from 
10()(J00 to HO000 PF while providing for biological removal of 
nitrogen (not more than 10 mg residual nitrogen per litre in die treated 
effluent) and phosphorus (for quality standards to be implemented 
I iter» A third plant formed part of the Rouse Hill development to the 
mirth of Sydney where a private consortium was engaged m the 
const ruction of facilities for a new community which would cvrntu 
ills house 100 (XX) people Stage 1 of this development wi\ under 
construction with u sewage plant to serve 25 000 PF and im hided 
provision for reuse of the treated effluent after chlorination is a 
Jnrnestn non potable supply Australia 

95-1HI5* 

Performance of Australian BNR plants 

J MARTI l > (Cuiliendge Hoskins A Dots Ptv lad 
Brisbane Old ) and I SK K! R[)l( K 

S* onr/ Australian ( onfrrenn on Hmlogti al \ulnrni /fernowl/ 
^nm \ka\tc*iiur Proceedings BNR2 Conlncnie Mbury N S Vi 
A performance review of 7 Australian biological nulrient removal 
plants undertaken during 1991 is discussed The princesses were of 
vc veial different types such as the A/O Phorcdox l!CT modified 
l <1 and Johannesburg configurations Daily operating dala are 
summarized indicating the mean effluent phosphorus comentrations 
md nitrogen removal rates (where applicable) from which it was 
concluded that all 7 plants were achieving an enhanced level of 
f hosphorus removal but with a substantial degree of variability 
warranting further investigation Plant behaviour apparently com 
rhed with die l Cl model m the majoniv id Laves and dteenve 
ra veted sludge basin COD concentrations were around twice those 
measured in the dcrobic baleh test At 1 plants nitrate recycle to the 
anaerobic /one appeared to be reducing biological phosphoius re 
rnoval and 2 of the plants were compensating for the drclme by 
chemical dosing with alum or pickling bath liquors Prefermentation 
of sludge with only short residence limes was of limited benefit 
while optimal phosphorus uptake in the aerobic compartments was 
assisted by a plug flow hydraulic regime Australia 

¥5-1(116* 

( urrent practice in BNR in the I niled Stales. 

R D REARDON (Camp Dresser At McKee Inc Orlando Ha) 
Second Australian C onferenc r on Hiologual Nutrient Rrnunul 
from Wastewater Proceedings BNR2 C onferente AJbury N 5 W 
A broad review of the nature and distribution of sewage treatment 
plants with provision lor biological nutnent removal in the \ S A is 


(He sen ted A survey identified u total ol 215 faulthcx in operation 
during 1992 comprising about 20 different proofs types of varying 
capat itv although onlv 19 had a design Bow rate in excess of 75 7(k) 
mi per d Design and perf otmainx data in re spec i of the belter known 
process viniwts are summarized and the actual periontumcc figures 
in reaped of total phosphorus and total nitrogen cone entr at tons art 
compared with the disc barge permit requirement Although many of 
the enhanced biological phosphorus removal pmcexte* in use were 
capable of producing mean total phosphorus com entrations ot lets 
than 2 mg per litre in the final effluent Utere were obv lousdiftiudUo 
m achieving this level comment!v ami m many cases supplementary 
coagulant dosing was employed to oven ome permit v rolahom The 
performance data for nitrogen removal coveted a wide range which 
reflected ihc variety of procauves in utirent ure Flams living the 
BanJcnpho proem generally gave very low final effluent total 
nitrogen concentrations although some notable exceptions were 
found The standards ric hleved probably also icflecled the skill of tire 
operators in addition to other external tat tors IASsA 


9MK17* 

Biological nutrient removal * supplementary prwrsrev. 

W Iv Ol DMAM (British C olumbia I huvervitv Vancouver) 

Ser orul Australian ( onjerrm e on Biologn ol Nutnent Remouil 
from W astcHuu r Proceedings BNR2 Conference Albuiv NSW 
A review of some possible mid on ireutments which can be coupled 
wnh existing biological srwagr treatment plants to confn an jide 
quale capacity for biological nutnent iemov.il is presented Dk lust 
4 of these involve several variants ol a primary sludgi feiinentauon 
ireaimenl designed to hydrolyse sludge solids withtht production of 
short chain volatile fans icids these then serve is tbe subsidies 
necessary lor biological phosphorus uptake in the subsequent an 
aerobic stage Hit 4 moM frequently used configurations involve an 
aerated primary clarifier a Matronalv ferrnrnterdhickencr a tom 
plcirlv mixed Inmerucr with ret vc le to the pnmiiy settling Mugr 
or a completely mixed fermenter and additional thickener Some 
hiochemic al dal i indicating the extern of hydrolysis achieved in 
typical examples of T ol these types are presrntrd billowing which 
the use of crop irrigation treatments tmd waland treatment system* 
is hr i c n v considered ( ana da 


95-IMK* 

Preliminary design for M) Ml JA nutrient removal works 

1 ( l SAC K (John Wilson and Parlor rs ((^ucenvlarirl) Hv lad 
Brisbane Australia) S Mr I Al I B RAHINOWl V/ J 
BARNARD and J ANDI RS()\ 

Sec and Australian ( onferrm t on lUalo$u al Nutrient Remand 
from Wastewater Po>ceedings BNK2 ( ordeiencr Albury NSW 
An approach to the design ot a proposed h) million lure per d 
biological nutrient removal plant < apahlr of meeting rlfluent quality 
standards (90 per tent) of cither 10 and 2 mg jver litre or 5 and 1 mg 
per lure lor nitrogen ami phosphorus concentrations respectively is 
outlined TV approach involved a critique of current knowledge 
toncemmg BNR treatment processes lire identification ol proven 
process options for each of the effluent qualify standards selection 
ol the preferred processes m each cave and froaljv prrlirnmary dc sign 
and cost estimates for ihe preferred options Die final volution based 
on a urn called 4 stage WeiMbaok configuration in each c ave n biiellv 
desc r i bed International 
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9$~m9* 

Temperature and pH effect on Nologkal phosphorus removal 

l H bSPANTO {Griffith University Nmhan Qtd) 

Set and Australian Conference cm Biological Nutrient Removal 
from Wastewater Proceedings BNR2 Conference, AI bury N & W 
Published data on thr effects of temperature and pH on the efficiency 
of biological phosphorus removal processes are reviewed and the 
results summarized The apparently contradictory results of both 
bench scale and pilot- and full-scale studies of the temperature 
dependence of phosphorus removal systems are discussed Since the 
processes were originally developed tor use in warm climates (South 
Africa) and lower temperatures favoured an increase in the amounts 
of dissolved oxygen and electron acceptors thereby reducing the 
amount of substrate in the anaerobic reactor it was reasonable to 
adopt a temperature cocffic lent reflecting the negati ve effect of lower 
temperatures while operation at low sludge retention times (less than 

5 d) or temperatures (below 12C) should be avoided In the case of 
pH variations there was evidence that outside an optimal range of 

6 6 7 4 die effect of pH could be detrimental although higher pH 
values had not been adequately studied Australia 

95 * 1820 * 

the Importance of simultaneous nitrification-denitrification In 
biological nutrient removal activated sludge systems with low 
f fM bulking control 

K M HO (Queensland University Si l utin) P F 
ORHiNHfcLf) and I l BLACKAl I 

Set ontl Australian ( onferetu t on Btologu al Nutrient Remo\ al 
/torn Wastewater Pro* ceilings BNH2 C onlerencr Alhury NSW 
A series of laboratory studies was pet formed to ascertain the optimal 
conditions lor ensuring maximal utilization of degradable organic 
mailer while controlling sludge bulking in biological nutrient rc 
moval systems Several configurations were tested on a bench scale 
including thr intermittent l stage Btirdcnpho process intermittent 
and continuous versions ol the modified 4 stage Bardenpho (Johan 
nesburg) process and several variable volume sequencing hatch 
systems with different operating strategies The importance of intro 
duung a period with a high l/M ratio during the initial stages as a 
means of achieving low ef fluent nitrate levels was demonstrated wiih 
nearly continuous denitrification and nitrification ( onditions were 
simplified to enable BNR to proceed with a c omhinauon of anaerobic 
and aerobic stages only Phis helped to offset the significance ol ihe 
influent utrbon dcficicncv associated with poor BNR performance 
and also helped to relieve the mtnutablr sludge bulking pioblems 
due to alternating anoxic aerobic conditions Several types at lila 
mcninuN bacteria were identified with fhiotru spp predominating 
Australia 

95 * 1821 * 

Phosphate removal In a continuous culture svMem bv /tnxdo* 
bacter Isolated from activated sludge 

G VASIUADIS (Monash University C lav ton Vk ) J W 
MAY and R ( EAYLY 

Second Austro ban C onferetu e an Btologu al Nulrttni Removal 
frimi Wattewotrr Proceedings BNR2 Conference Albury NSW 
Three strains of 4< meiobtu ter isolated from pilot plants for biologi 
cal phosphorus removal and capable of accumulating intracellular 
polyphosphate under batch culture conditions were investigated 
under continuous culture conditions in u bench-scale til Land draw 
system The culture system involved an alternating sequence of 
anaerobic/aerobic conditions in a medium of controlled carbon/phos 
phorus ratio* with acetate as the sole carbon source At a carbon/phos¬ 


phorus ratio of 10 I one strain (RA3117) was able to maintain an 
effluent phosphate concentration of less than i mg per litre for a 
period of 24 d The other isolates when tested under idcrmca] 
conditions were unable to achieve the same degree of phosphorus 
removal However even strain RA3117 failed to show evidence of 
PHB storage under any culture conditions suggesting that not all 
bacteria involved in phosphorus uptake followed the conventional 
model in which PHB accumulation during the anaerobic stage is an 
essential adjunct to phosphorus metabolism Australia 


95 - 1822 * 

Performance review of the biological nutrient removal process 
at the West Wodonga purification plant 

R van OORSCHOT (Guttcridge Haskins & Davey Pty Ltd, 
Melbourne) and J A CRCX'KETT 

Second Australian Conjerence on Biological Nutrient Removal 
from Wastewater Proceedings BNR2 Conference Albury N S V» 
Phe resulis of a performance review of the nutrient removal clfi 
ucncy of the West Wodonga municipal sewage treatment plant an 
prevailed Since 1991 the plant had been operating according u> tht 
11CT process configuration although more recently chemical dosing 
was installed as a back up measure The addition o( 1 (X) mg hydrated 
aluminium sulphate per litre (an aluminium phosphorus ratio o 

4 2 1) reduced from the average treated effluent concentration m 
tola! phosphorus from 3 mg per line (BNR removal only) to approx 
rndtcly I I ing phosphorus per litre Phi mean effluent nitrogu 
concentration (ammonia plus nitrate) was less than 10 mg per htn 
Some possible explanations for the less than adequate phosphoru 
removal results ol Ihe biological process are advanced Australia 

95-1823 
Nome trials 

5 MINF1T 

Water I nuronnunt Intt motional 1994 3, No 31 28 29 
A moving bed hiofilm process launched by K ildnes i Norwcgi u 
companv overcame the clogging problems of conventional fixed 
beds After testing different shapes using short cross sections cl 
extruded plastic piping the version chosen used cross struts insidi 
the pipe, jnd fins on the outside to protect the hiofilm on the extern d 
variate The moving bed hiofilm was toluanl of variations in flow 
load pH and toxicity and was capable of quit k recovci v Phe piou 
was compact and could be used lor prt denitrification post denun 
hcution or a combination of both Norway 


95-1824 

Primary fermentation of soluble and particulate organic mat¬ 
ter for wastewater treatment. 

R F OONCALVLS (Univcrsidadc Federal do Fspinto Santo 
Vitoria) A C CHARLIER and F SAMMIT 
Water tern e Technolog\ 1994 30, No 6 53 62 
An uptlow sludge hlanket treatment system was developed for the 
fermentation of both the particulate and the soluble tractions of 
domestic wastewater The process used a single reactor to carry oui 
Mispcndcd solids retention Icrmentalion and clarification of the 
treated effluent Pilot scale reactors were used to meat various hv 
drauht loads for a range of hydraulic retention times at a constant 
temperature The process achieved low suspended solids residuals 
ami fermentation efficiencies superior to those of existing fermen 
ters Most of the volatile fatty acids produced originated from the 
soluble fraction of the wastewater Brazil 
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9*4825 

Tbc effect* of external carbon loading on nitrogen removal in 
hatch 

S F Y TAM (Hong Kong City Polytechnic, Kowloon), G L W 

LEUNG, and Y. S WONG 

Hater Science A Technoiog\, 1994, 30, No 6. 73-8! 

The effect* of easily biodegradable organic carbon substrates on 
overall nitrogen removal from domestic wastewater in a modified 
sequencing batch reactor were investigated at bench-scale Metha¬ 
nol, sodium acetate and sodium propionate were used ax the external 
,arbon sources They were added to Che reactors prior to the anoxic 
>iagc Sodium propionate was the most effective carbon source used 
to ah a high dose of propionate or acetate a 95 per cent reduction in 
'.fcastewaier nitrogen was achieved with a I h anoxic treatment stage, 
confirming that the denitrification lime requirement could be signifi¬ 
cantly shortened b> supplementary carbon sources, though tins 
benefit had to be balanced against possible increases m effluent 
BOP Hong Kong 


951826 

Study on nitrified liquor recycling process operations using 
polyurethane foam sponge cubes as a biomass support me¬ 
dium. 

li PEGDCHI (Tokyo Science University, Chiba), and M 
KASHI WAY A 

H j/er .Sr iem e <3 Tr< lmolog\, 1994, 30, No 6, 141 149 
Wavs ot using polyurethane foam cubes as a biomass support me 
hum in nitrified liquor recycling processes lor nitrogen removal 
I rum municipal wastewater were investigated In one type of princss, 
^mrtass containing cubes were in contact with both anoxic and oxu 
u.iecs while iri another cubes were in conun with either anoxic or 
oxu stages but not both Nitrification and denitrification rate toe! 
Ik rents at 21K in the first tvpc of process ucre 1 5 and I 6 limes 
higher respectively than the corresponding coefficients for sus 
pended growth, while m the second type the coefficients weie ! 5 
and 2 0 tunes higher, respectively than those tor suspended growth 
Japan 


95-1827 

Effect of nitrate on phosphorus release in biological phospho¬ 
rus removal systems. 

1 KI BA (Delft University of Technology), A 
WACHTMFJSTEfUM C M van LOOSDRhCHT. and J J 
HhIJNEN 

Wuier Science A Tei hr\ola%\ . I994, 30, No 6, 26 * 269 
7 he effect of the presence of nitrate in the anaerobic phase on the 
release of phosphorus by biological phosphorus-removing organ¬ 
isms wax investigated, with particular attention to the possible role 
n * denitrifying phosphorus-removing bacteria (DPB) DPB weic 
enriched in an an aerobic-ox ic or an aerobic-aerobic sequencing batch 
reactor The enrichment sludges were used in batch studies of the 
effect of the simultaneous presence of acetate substrate and niLrate 
fhc metabolism of DPB conformed to the Mi no model Nitrate did 
not block phosphorus release, but acetate uptake by DPB increased, 
is DPB utilized acetate for denitrification rather than for phosphorus 
release Netherlands 


95-1828 

Haste water inorganic N and P removal by immohBted 
ChlortUa w ilgaru* 

N F Y TAM (Hong Kong VMy PnMcchnic, Kowloon), P S 
LAU and Y $ WONG 

Water Science A TnhnMogy, 1994,38, No 6, 369-374 
Cells of the green alga Chfarrlkt vulgaru were immobilized m 
calcium alginate and used m batch culture to remove inorganic 
nitrogen iind phosphorus from pnmunly-tftmedcffluent IV growth 
and pbotosynthctie activity ot the immobilized cells and the effects 
of the cell stocking density on the nutrient removal efficiency of tfie 
system were examined Algal cellular metabolic achvines were 
retained after immobilization Growth and photmyiKhenc rates were 
greater in cells at the lower stocking density Significant reductions 
in ammonium-nitrogen ami phosphate phosphorus were observed 
especially in rent tors containing algal beads of high density Hong 
Kong 


95-1829 

Design calculation and planning aids Tor Integration of exit¬ 
ing trickling filters Into nitrogen removal 

G MRHLHAKT (Umvrmtai GH Kassel) 

Ahwassrrtn hmk 1994, 45 , No 6, 24-29 tin < Icnnan) 

IV problem o! upgrading the nitrification and denitrification per¬ 
formance to ensure adequate nitrogen removal in sewage plants 
based on the usr of trickling filters is discussed IV nrirttity lot 
incorporating an additional denitrification step, and the proem 
configurations necessary hi die case of simultaneous, pre and post 
denitrification treatments art reviewed The possibilities associated 
with cithci suspended biomass or fixed film anaerobic reactors are 
considered, and the results of exiensive mills at the Korhath sewage 
plant using both pre and post denitrification treatments are reported 
Dennis of the plant modifications, nitrogen removal performances 
and scruiitiwty to extraneous factors are considered In I hr i toe of 
ihc post nitrification trials a 1 m3 reactor partially filled with foamed 
polyurethane cubes (Linpor) was uscil as a fixed film reactor, and 
.icrtol was dosed as a carbon source further experiments were 
perlormed at Uiutcrhru h treatment plant (25,000 35,000 PI j where 
a trickling filter was modified l>v blanking off thr bottom fin inlets, 
coupled with recirculation of liquor cither from die secondary set 
tlmg lank ot from the second stage activated sludge tank Tins 
produced a vciy saiisf.Ktoiy lescl of denitrification, without any 
notirrahlc impairment of (he rulnfuation performance (English 
translation 240 pounds sterling valid (or 1995) Germany 


95-1830 

Kinetic* of biofilms in unsaturafed granular media. 

Y MUSH! fIstanbul Technical University) 

Jtntmal of f Jivirrmmenial Enginer ring. 1995, 121, No 1,65 HI 
A dispersed flow hydraulic model using Monod type biological 
kinetics was developed to investigate the performance characteristic* 
o! a granular media trickling fillet Uniform htofilm thickness wan 
assumed Substrate removal efficient y based on the properties of (he 
medium and feed solution were compared The model was evaluated 
with data from 3 senes of experiments, each using ti different 
trickling rdlet IV effect ot temperature on the protein* was exam 
med Performance at different temperature* could be compared by 
development of model equations to transform the result* obtained to 
any required temperature TVre arc 35 references Turkey 
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w~mi m 

Nitrification mid denitrification in rock trickling filters. 

C K HLKTUh iGuitcndgr Haskins & Davey Fry Lid, Brisbane, 

Qld ), and K J HARTLEY 

Strand Australian Conference on lUo logical Nutrient Removal 
from Wastewater, Krocccdmgs BNR2 Conlerencc, A!bury, NSW 
The nitrogen removal performance of conventional tackling filters 
wan investigated as pan of a design study lor new installations and 
upgrading of existing plants for biological nutneni removal Special 
sampling arrangements enabled a nitrogen mass balance lo be per* 
formed across the filtm ami the nitrification efficiency shown to 
range from 58-72 per cent depending on the time of tbey year, a 
substantially lower performance than that predicted for similar load¬ 
ing rales f()07*0 14 kg BOD per m3 d) Hie interior performance 
was attributed lo the residual BOI), ol around 20 nig per litre 
imposing a limitation on the oxygen supply, ibe maximal nurificaiion 
rate occurring only when ihr BOD hod fallen below 10 mg per litre 
Some suggestions for augmenting the nutrient removal performance 
0n< lading denitrification) ot trickling filters are presented as a basis 
for further investigation However the mmi i osl-cffcuive method ol 
enhancing nutrient removal was the addition ol an SBR lype acti 
valed sludge system in series Australia 

05-1102 

Upgrading of existing trickling filter plants for denitrification. 

(i F MEHLHART (IImversifat Gh Kassel) 

Water Science A lethno!og\ 1004, JO, Nob, I7T 170 
Possible ways of upgrading trickling filler installations to meet new 
EU guidelines on nutneni levels m diluents are considered Expcn 
menu were conducted at lull and lull scale with activated sludge 
and fixed-bed reactors positioned betorc and after existing (lltci 
units Published results from upgiaded systems arc also considered 
Before installing pre or post-deimriticatum systems the existing 
nitrogen removal rate in trickling filter systems should be examined 
In many cases, it was possible to achieve simultaneous denitrification 
ratal m trickling filters as high as HO percent, particularly with piasth 
media filters using settled sludge tot rcuruilahon Germany 

05-1833 

Denitrification in trickling filters. 

B DORIAS (Umvrrsilui Slutlgati), and P BAl'MANN 
Water S* tent e tic Jn hnologw I 094, 30. No 6. IKI IH4 
ITic feasibility of using trickling filter installations tor selective 
dcnitrdiuition was investigated, with put titular attention to innova 
live technologs involving minimal capital expenditure The use ol 
loveied units to imtmm/r oxygen translcr into the filter while 
feeding nutate to the system was examined al several existing 
installations Hvc denuntication efficiency ol this type nt system was 
comparable with that ol upstieam nitrogen removal m the activated 
sludge process It was possihle to combine selective denitrification 
in such installations with the established advantages of the trickling 
filter process Germany 

95-1834 

l a>w-foot print solution. 

R DENTON (Biwatcr Europe). k BLAUK, ami S AL.ANI 
Water itt Wane Treatment. 1004, 37, No 12, 17 1H 
To meet bathing water quali’v xlandaniv, many sewage works would 
be needed nt tourist resorts and consul towns, sensitive areas where 
land was often limned Traditional sewage works and activated 
sludge systems were relatively large installations Recent develop¬ 
ments concentrated on process intensification An important exam¬ 


ple was the biological aerated filter IBAF) The Bifilm process wm 
a new process which offered advantages over ocher high-rate sys¬ 
tems Simple to operate, tt needed no backwashing, was 20 per cent 
less expensive than the BAF system and required 50 per cent less 
land The A-stage process comprised a primary btoreacior, a polish¬ 
ing stage and a solids removal system The Bifilm media had a very 
high voltage, and quiescent zones were created m the void spaces 
enhancing the retention of suspended active biomass An occasional 
air scour would remove the small amounts of accumulated sludge 
ILK. 


05-1835 

Estimating toxicity of organic chemicals to activated-sludge 
microorganisms. 

B SUN (New Mexico Slate University, Lav Cruces), N 
N1RMALAKHANDAN.E HALL, X H WANG, I PRAKASH 
arid R MAYNES 

Journal of Environmental Engineering, 1004, 120 , No 6, 1450- 
1460 

Inhibition of respiration rates (IC50) ol activated sludge micro or 
gamsms and a £ omrncrcinl surrogate culture, Polytox, for a set of S(i 
common organic chemicals wax determined using the respiromctru 
let hnujue The correlation between the IC50 values lor the 2 culture** 
was highly significant The Polytox culture was more sensitive than 
the activated sludge culture yuantitativc Structure Acli\it> Rcla 
tionship iQSAR) models were developed, using a training set ol <V 
chemicals, to estimate FIC50 for activated sludge cultures When tlu 
models were lesletl on 4T other chemicals the predu trd IC50 value* 
agreed vatisfactordv with ex|K*rimerUaII> measured values U.S.A 


05 - 18 . 36 * 

Full scale optimization of a biological nutrient removal waste¬ 
water treatment plant - Bendigo. 

(j LfX'KWOOD {Caliban Region Wafer Authority Bendigo). 

W MUKDCX'H. and J JhNNINCiS 

.Set <'nd Australian Conference on Biological Nutrient Removal 
from Wastewater, Proceedings BNR2 ('onlerence. Albury, NSW 
Experience acquired during the day -to-day operation of the Bendigo 
sewage treatment plant based on the modified U(T (University of 
Cape Town) process in the period from January 1002 to April 1004 
is reviewed and the various changes to plant operation introduced 
during this period (in some cases due to equipment failure) art 
discussed w ith reference to their effect on treated effluent quality and 
phosphorus removal performance Pronounced decreases in the final 
total phosphorus concentration were observed m response to over 
night shut down of recycled sludge flow from one of the 4 secondary 
clan Hers This reduced the nitrate load in the primary anoxic lank 
both overnight and also during the period following restarting the 
pump, when a higher concentration of solids was returned This 
highlighted the rate of the clarifier as an integral pan of the process 
ol denitrification and enabled total phosphorus concentrations as low 
as 0 7 mg per litre in be recorded in the final effluent Nitrogen 
removal rates were fairly consistent throughout the trial period and 
further control of return activated sludge flow was expected to give 
an overall improvement in process stability Australia 
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# 5 - 1 * 37 * 

The devctofMoeot of the i ucroWal i ally of the Bendigo 
BHR activated sludge plant during its start up period. 

G C KNIGHT (La Trobe University Bendigo Vic ) R J 
SFVIOUR, E M SEVIOUR J A SODDELL and R C 
BAYES 

Wi and Australian Conference an Biological Nutrient Removal 
mm Wastrwcuer Proceedings BNR2 Conference Aiburv NSW 
Populations of polyphosphate-accumulaling bacteria observed din 
mg the first 10 months ol full-stale operation ol the Bendigo plant 
fnr enhanced biological nutrient removal were subjected to micro 
biological analysis using classical techniques The presence of At 
.netobacier^hkc dusters was first noticed in the biomass from 
jembtv anaerobic and anoxic /wncs ^ weeks after sum up However 
a u>ok 1 months lor these dusters to become predominant in the 
honum apparently coinciding with a period ol higher phosphorus 
removal and their morphology became more diverse Surprisingly 
when ihc plant performance declined at the end of 6 months these 
dusters persisted, although they appeared looser and larger and live 
mdiv idual tells smaller Ol the 2M strains of At inetobat ter recorded 
js ig streak dilution methods 68 per t cm belonged to the principal 
Vi nospccies 1 (Ar mrmhflf ter }ohn\onn) but a significant number (14 
p i cent) could not be identified bv rclerence to the Budog data 
system A large number of other (irarn negative polyphosphate 
tu umulatmg bacteria were also isolated during the study ol which 
\ ^ inosuomnion were members ol the genus Aeronumui Similarly 
sivtral Gram positive bacteria capable of accumulating polyphos 
phitc were observed during (he lust 6 months ol plant operation 
liter which thev apparently disappeared Further studies ol these 
rginmns which weiedifficult to identify would be desirable 
Vustralia 

94- 18JH* 

Frocra modelling of volatile fatty acid enhanced biological nu¬ 
trient removal systems for design and operational trou¬ 
bleshooting. 

U N DAWSON (Stanley Environmental Sciences Inc 
V mcouscr BC ) W K OLDHAM and K N ABRAHAM 
r i arid Australian C onfi rente on Biologit ol Nutrient Renun a I 
Worn Hater Proceedings BNR? ( onfcienic Albury NSW 
1 spent nee gamed from Lhe application ol the BIOSIM computer 
'oik I (modified to allow for phosphorus uptake and releast accord 
ug to Went/tl ct al) to the operation ol the Kali spell sewage 
1 rtifrncnl and biological nutrient system is discussed The p«trjmc 
t rs required for model simulation studies and the significance of 
it nain overndmg kinetic constant* in achiev mg realistic predictions 
ur considered and some descriptions of the calibration and valida 
non procedures involved m the tailoring of the model to the system 
under test are presented L.S.A. 

95- 1839* 

Review of denitrification kinetic* in nutrient removal acti¬ 
vated sludge plants 

P GRIFFITHS (Sinclair Knight Mcr/ Spring Hill Old ; 

Vr ond Australian Lonfe rente on Biological Nutrient Henunal 
from Wtiurwa/er Proceedings BNR2 Conference Albury NSW 
Model* of the activated sludge process of the type developed by the 
f apetown University and IAWPRC arc examined with reference to 
their ability to predict plant performance in plants for biological 
nutnent removal Phc original models included several rate c onttani* 
*snd empirical coefficient* which were necessary for representing 
deniinficatmn under a range of conditions Examination of systems 


incorporating biological emeu phosphorus removal indicated » 
departure in practice from the denitrification nuts predicted b> die 
models B> re-evaluation of the assumptions and especially the 
behaviour of different substrates and electron acceptors, it was the 
models could be refined to allow (or difference* in behaviour among 
different group* of organism* giving an improved predictive per 
lormance Australia 

•> 5 - 1840 * 

Purposehuitl fermenter for West Wodntiga. 

W G C RARER (t SfRO Waiertcs Rosrbank MIX' Vk > J 
CROCKFTT and P GLOV FR 

Set and Australian Conferrm r on Biologu al Nutrient Remowil 
from Wanemiirr Proceedings BNR2 C onterriuc Albuiy N S W r 
Following several vcars successful operation of an activated pri 
marv tank iAF1) at the CSIRO Wateilcc pilot plant sue hi l*owtr 
Plenty a lull scale version was being installed at (he West Wodonga 
sc wugr treatment plant Phis type ol tank which has been developed 
iind patented by the GS1RO involves a high sludge mention lime 
wittuontinuouv elutnanon ol the products of sludge fermentation as 
i basis (or enhanced phosphorus uptake bv the sludge micro-organ 
isms at the secondary treatment stage IV operation ol Mich a lank 
wimh diflers fiom the standard type ol prefermenter in current use 
in Australia is described the data indicating that ti vers low residual 
effluent phosphorus concentration can be achieved at the millet (torn 
the secondary treatment stage without the necessity tor chemical 
iddition Australia 

95 - 1841 * 

I ofiipumtive nutrient removal performance 

M PITERS ([ nvironmental Solutions International 1 td 
Lcedcrville Wash 1 S A ) M 1 GORONS/S and J 
JLNN1NGS 

Sec orui Australian ( onfrrem e on Hinbgit ol Nutrient Removal 
/mm Masu water Woe ceding* BNR2 ( onfeirrur Albury NSW 
lhe relative merits of tlu continuous process ol biological nutrient 
removal based on the modified UC1 process adopted al Brndtgo 
NSW mid the mlcinunent process tnmed the cyclic activated 
sludge system (( ASS) ate compared TV pc rformancc ol (tie ( ASS 
method is illustrated wiih reference to 2 plain* operating in the 
ISA at Dundee* and ( alawba faith ol which treated low or 
medium strength sewage without significant industrial input* IV 
phosphorus removal pcrlomuru e of the ( atuwha plant was such that 
the lit ated effluent quality c ritcria applicable at Bendigo could have 
been t omphed wall while the m tail phosphorus removal at Bendigo 
was highly variable during the monitoring penod A design lompan 
son hased on the C ASS system foi meeting the hteme conditions 
foi lhe Bendigo sue showed n possible ^0 per cent reduction in 
reactor volume while eliminating lhe need for sec ondary clarifiers 
The CASS system also enabled effective control of sludge bulking 
to be achieved with low and stable value* foi effluent suspended 
solids International 

95*1842 

Verification of the fate of a volatile organic compound in acti¬ 
vated Kludge 

II MLIX'tR (Brown Sr t aldwcll ( onsultarm Seattle Wash ) 
and W K BEDFORD 

Water bjivironment Restart h 1994 66, No 7 887 893 
Phc fate of the volatile organic compound 1,4-<bthlorobcnatenc 
(DCB) during the activated sludge treatment of municipal waste 
waters was investigated by measurement of both DCB and its rotfi 
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□labelled isotope »n a bench scale actuated sludge system DCB 
removal mechanisms shifted between stripping and biodegradation 
depending cm the degree of acclimatum afforded to the biomass 
Initially, DOB was preferentially stripped to the vapour phase The 
portion of DOB stripped dec reased with increasing acclimation In 
step tests with unatch mated sludge, DCB loss occurred predomi¬ 
nantly by stripping with 60 75 per cent of the influent DOB stripped 
to the vapour phase Kadiolahelled tests with carbon* 14 LXL'B dosed 
in an acclimated sludge showed that 25 15 per cent of the influent 
DCB was stripped The level of DCB sorption to sludge was minimal 
Values of DCB biodegradation rale coefficients varied with sludge 
acclimation Values were 19 8 8 and 0 02 0 07 litres per g h for 
acclimated and u natch mated sludge, respectively U.S.A. 


95*1 M3 

Aerobic denitrification studies on activated sludge mixed with 

Thionphaera paniotropha 

M KSH1RSAGAR (Centre for Environmental Science and 
hngmeenriR, Bombay) A B GUPTA arid S K GUPTA 
t nvirtmmenuil let hrwlug\ 1905 lb. No ! 15-4 1 
Activated sludge from a sewage work*. was mchmati/cd in labora 
tory activated sludge units fed with synthetic sewage enriched with 
nitrate ( ulturesol Ihunphaem paniotropha were also acclimatized 
Denitrification rxfienmenls were carried out with nitrate conceritra 
turns up to 425 mg nitrogen per litre at a dissolved oxygen level of 
2 5 mg per litre with and without the culture Nitrate was removed 
to the extent o! 16 29 per cent in its absence In ns preserver at 
hydraulic retention arid sludge retention limes tSRT) o! 0 5 | and 
2 Hd respectively removals were 75 85 percent The re was no clear 
relationship between nitrate removal and SR I the latter s effect on 
7 pantotropha numbers could not be evaluated Mowevei its aerobic 
denitrification eapahihtics werr demonstrated Since denitrification 
generated alkalinity, the need for active pll control as nitrification 
look place would also he reduced India 


95-1844 

A new process for removal of nitrogen In sewage plants Incor¬ 
porating biological treatment. 

M REWERNICK (NTRA Gescllschaft fur Bnotechnik mhli 
Hamburg) H StM)l l K and R StUVfN 
Korrrxfwndfn: Ahnoner 1994 41* No I 2 2261 2262 and 2265 
226H (in German l nghsh Mimmarv) 

A prixess tor the enrichment of nitrifying bacteria was applied to 
enhance the nitrification pet tot mam c fit 2 sew igc treatment plants 
lor which ammonia rich sludge hquoi was employed iv a culture 
medium m a special tank and the resulting biomass suspension was 
introduced into the aeration tank oI the activated sludge system 
thereby greatly increasing the proportion of nitrifiers in the biomass 
An actively mcnfvmg biomass could be maintained while nitrite was 
eliminated and denitrification also oc currcd to an apprec ublc extent 
Rising a substantial degree ot mitogen removal 1 wither tests in a 
bench scale system indicated that the addition o( aluminium hydro* 
ide ax a carrier material not only increased the density ot the mtnhns 
but also promoted the denitrification reaction even under mildly 
aerobic conditions so that name and nitrate were both completely 
eliminated Once the odchtM n of the hydroxide ceased the level ot 
nitrate in the effluent increased rapidly The causes of this apparent 
denitrification under aerobic conditions are discussed but were not 
fully understood (English translation 215 pounds sterling, valid for 
1995) Germany 


95-1M5 

Nitrification ns a source of soluble organic substrate in biologi¬ 
cal treatment. 

B E R1TTMANN (Northwestern University Evanston, III ), i 
M REGAN and D A STAHL 
Water Science A Technology, 1994, 30* No 6 1-8 
The hypothesis that the formation of soluble microbial products bv 
njtnfying bacteria could provide an additional organic substrate for 
heiemtrophic bactena, increasing their accumulation and stability 
when inputs of organic substrates were low, was investigated In 
Lhcmosiat studies both a mtntc-oxjdizmg strain (Narobacter spe 
tics) and an ammonium-oxidizing strain {Nttro&omcmas europaea 
showed an ability to produce soluble microbial products which could 
support hetcroirophic bacteria A small beterotrophic populauon was 
maintained apparently thrnugh utilization of mm Tier-produced or 
game matter A preliminary kinetic analysis of processes taking plau 
was undertaken UiLA. 


95-1846 

Nitrification inhibition - a method for the estimation of actual 
maximum autotrophic growth rates In activated sludge sys¬ 
tems 

O NOWAK (Vienna Technical University) P 

SCHWl IGHOI LR and K S\ ARDAl 

Water S uemeS Tethnology 1994 30, No 6 9 19 

Fhc extent of nitrification inhibition in pilot and full scale activate 

sludge systems was quantified on the basis of measurements of flu 

actual maximal autotrophic growth rate 77m parameter helped u 

detect low nitrification capacitv before an increase in ihe effluen* 

ammonia level was ohserved It was easily dclcnruned using respi 

rometn allowing low nitrification c apaeitv to he noted and acted or 

in lime to pievrni effluent ammonia peaks Two case studies showed 

that nitrifying activated sludge systems could become acchmutim 

to inhibitory compounds but had to he protected during accliman 

ration from peak loads of bolh nitrogen and inhibitory compound* 

Australia 


95-1847 

Assessment of nitrification-denitrification potenbal of Istanbul 
domestic wastewaters. 

t) ORHON (Istanbul Icchmcal University) S SOZfcN and F 
UBAYO 

Butrr S item e A Tcl hnolog\ 1994 30, No 6 21 10 
The potential ot Istanbul domestic wastewaters for biological mtro 
gen removal was evaluated experimentally Parameters charac 
tended included relevant carbonaceous and nitrogenous wastewate r 
components and significant rate coefficients affecting aerobic and 
anoxu processes 17>e results showed a low ratio of biodegradable 
carbon to nitrogen and a relatively small rcaddv-biodegnidable GOD 
fraction A new procedure for determining the maximal specific 
growth rate of autotrophic biomass is proposed, as were correction 
factors for biological growth and hydrolysis in anoxic conditions 
Biomass growth characteristics were highly wastewater-specific 
Turkey 
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95 - 1 * 4 * 

High rate and compact single sludge pre-deidtriflcadoo prne- 
m fur retrofit. 

H EMORl (Hitachi Plant Engineering and Construe urn Co Ud 
Tokyo*, H NAKAMURA. T SUMINO T TAKESH1MA K 
MOTEGl and K TANAKA 
Wofrr Vwffirr A TechmioRv, 1994 30, No 6 31 40 
\ compact single-sludge pre-demtnficauon proem using unmobi 
ijmi mcnfying bacteria was developed (or sewage works with hm 
Hed space for expansion Pellets containing the immohiliml 
nitnfiers were dosed into the ruinfication tank ol a single-sludge 
pie derutnftcauon process This made u possible lo perform sirrml 
taneou* removal of BOD and nitrogen in a retention time similar to 
dial used in the conventional activated sludge process even tu low 
wastewater temperatures U(X') The proposed modification was 
(mulled in a conventional 3000 m3 d activated sludge system ami 
i>pcrated successfully Japan 

95-1849 

Nitrogen elimination From sludge treatment reject water - 
comparison of the steam-stripping and denitrification process. 

H TTJCHGRABER (Emschcrgenossenschaft/Lippcverhand 
f ssen) and A STEIN 

W<i/i r Sr itm e A Tn hnoh$\ 1994 30, No 6 41 Si 
Mill scale pilot units were used to compare steam stripping and 
rutnhcaiion/demtnficjtion for the elimination of nitrogen from 
ilodge treatment rqecT water at the central sludge treatment fautitv 
it the Lmschergenossenschaft m Bottrop Both systems achieved 
icmosnt efficiencies greater than 90 per cent hull sc ale operation ol 
both processes was feasible The nitnfication/dcmtrification prtn cs* 
wav designed for a loading of 0 07 kc nitrogen per kg mixed liquor 
suspended solids d and a hydraulic retention lime of 1 4d Treatment 
is were expected to lx in the range * 7 5 DM per kg of nitrogen 
Germans 

9S-1H50 

Nitrogen removal efficiency and capacity In hiofllms with bio¬ 
logically hydrolysed sludge as a carbon source 

X M SOY f Trondheim I diversity) and 11 Of)l CiAARD 
Uu/rr SfirmeA /*«/twriojM 1994 3(1, No 6 71 

Jhc leasibility ol using biologically hydrolysed sludge* as a carbon 
< uru lot the dcnitnitcahon process in biofilms was studied 1 lie 
i sdrolysis process used was designed to achieve a high degree of 
solubilization of the organic mallei m the sludge On average (»(> pci 
vent of (lie soluble organic mallei consisted ol volatile I any Kids 
Onlv these were utilized as carbon source in the denitrifying biofilm 
Ihr denitrification rate with respect to the concentration of volatile 
tans acids was described using a hyperbolic Monod type function 
V simulation example is provided to illustrate the nitrogen removal 
capacity achieved when tlie (arbon source was provided by sludge 
ri>Jrtdysis Norway 

95-1*51 

\ comparison between ethanol and methanol as carbon 
Mairces for denitrification. 

M PHRiSTENSSON (Lund University> F UP and \ 

vmxander 

Vftutr Scitnte & Tethnotogy. 1994 30, No 6 *3 90 
The performance of ethanol and methanol as carbon sources for 
denitrification w as ev aluated using 2 chemottau operated in parallel 
Butc culture studies were also earned out on one rrhano I-utilizing 
and one methanol-uhh&ng denttrifier Lihanol was significantly 


more readdv available as a carbon source tor drnunfioiitton than 
methanol DciutnficaiKHt was more 1 easily established and xiabiU/ed 
with ethanol than with methanol and denim fim with ethanol u 
carbon source grew 2 3 umes more rapidly than those with methanol 
as carbon source Tlx amount ol COD required to denitrify a given 
amount ol nitrate was slightly lower foi ethanol than for methanol m 
(he contim oux experiments Sweden 

95-1*52 

Influence of dissolved oxygen and oxidaliofi-redocUon poten¬ 
tial on the deidtriflcation rate of act haled sludge. 

1 l II- 1 Lund University) and V WFiANDER 
Bnirr S( irrti t & 7 1 \ tourings 1994 30, No h 91 100 
Batch experiments were umdu* ted to deter nunc the influence of low 
dissolved oxygen cornctuimiom and o! the oxidation-reduction 
potential on denitnfication activity m ouivaled sludge Oxygen had 
a negative effect on deminfiutnon, even at concentrations below 
(hose measurable using comentiomd oxygen probes (less than 0 1 
mg per htrr) The oxidation rrdin tmn potential wns a useful indun 
ic*i of low dissolved oxygen concentrations Die deni ui heal urn rate 
decreased lirtearlv with increasing oxidation reduction potential 
(hough (tie size nt this effect varied among sludges from different 
treatment facilities Sweden 

95 - 1*53 

Nitrogen removal In activated! sludge system* including deni¬ 
trification in secondary clarifiers. 

H MFC IRIS'! (Swiss Federal Imiitute for 1 nvironnicntnl Science 
and 1 ethnology (PAWACii Duhcndorft and W GUJFK 
Water S( tern t d In tourings, 1994 30, No h 101 111 
I wo treatment facilities with diffneni secondary clitnliet xvMcms 
were compared with rexperi O' the toninhunon of denitrifnation m 
the secondary clanfier to the overall nitrogen lemoval achieved A 
mode I was developed lot the estimation of denitrilu at ion capm its 
end (he design of at ti\ ated sludge systems for nitrogen removal Data 
horn the 2 fac ilitics were used to develop and vetify tlie model The 
model tool account of cknitnfu anon m the secondary clariher 
w .isle water t ornposilion f port it ularls soluble and panic ulnlf degnid 
able ( OD) oxygen iiqnit into the anoxic volume tempetalurr and 
solid* uMeution time Die effect of aeiatrclgnt c haml>ris and pnmaiy 
suliinentation on dcnitnliLaiion was also studied Switzerland 

95 - 1*54 

Synthesis i>r denllrifkation enzymes In xtlivHlrd wludgr mod¬ 
elling with structured biomass. 

D Wll D (Swiss Federal Institute for I nvitoumental Science and 
Technology (FAWAO) Diibendorh R von SHfUL 131FSS rind 
w r;rjiR 

Bn/rr Sr reni r A Frrtoi/>/og> 1994 30, No b IH 122 
A mathematical model for dmitrifnation with slnictured biomass 
taking ai cr»unt of the synthesis and decay o! drnttnfu alioti enzymes 
was developed to improve the description of experimental ckila The 
model wax ahleinpiedutcoruentraliomof nitrate nitrite and nitrous 
oxide Kinetic parameters were estimated and used to xirmilnic tbr 
effect of ceil ^'duration with enzymes m a w ixtewater treatment 
prtxess low comentrabons ol dissolved oxygen in the anoxic 
reactor inhibited en/vmc svntlieMs and *ictivity xo reducing denitri 
fication rffieiency Fnzvrne synthesis in the xludge blanket ol a 
ceiondaty sedimentation tank could enhame deni Hi fication dh 
uency BernTiti of modelling with structured hiotTi«u»x «ue consul 
ered Switieriand 
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95-1855 

NUrte and nitroan oxktn from denitrifying activated Kludge a! 
low oxygen concentration. 

R von SOHO LTMRS5 (Swiss federal Institute for Environmental 
Science and Trchnokigy (LAWAG) Dubendort) 1) WILD and 
W OUJER 

Water Si inu e & 7e< hnotog s 1994 30, No 6 12 U U 
7 wo batch experiments wiih different nitrite concentrations were 
performed to determine* the net production of the denitrification 
intermediates mine oxide and nitrous oxide in denitrifying activated 
sludge with a low oxygen cone rmr.ition High nitrite and aerobic 
(onditmns favoured the production of nitrous oxide but not nunc 
oxide fhe highest emission of nitric oxide look place in completely 
anoxic conditions A model describing the icdut non of nitrate nitrite 
and nitrous oxide and taking account of non competitive inhibition 
of thc«c processes by oxygen and nitrite was developed Nitrite 
served principally as a denitrification intermediate rather than as an 
inhibitor Switzerland 

95485 * 

Acetylene inhibition for measuring denitrification rates in acti¬ 
vated Kludge. 

S MAI I IN (Swedish l’mcmit) of Agricultural Sciences 
Uppsala) and M PI l t 

Water Sr tern e & 7n knafof(\ 1994 V), N<i 6 lb I 167 
77ic acetylene inhibition tec hmqur w is uJapled to studies ol denitri 
I tuition in activated sludge to determine whether systems designed 
tor nitrogen removal were operating at then potential capacity The 
technique measured the nccumulation of nitrous oxide after inhibi 
lion by acetylene Denitrification rales obtained using this technique 
were compared with those calculated using mass bull rues of total 
nitrogen and those based on ruvraic ulili/aiion I he comparison 
conliimed the reliability of the inhibition technique Hu potenti ll 
for obtaining more rapid r ites of niliogen removal is considered in 
the c \sr of the hurigs ingen works l pps d i Sweden Sweden 

95-1857 

A test method to determine inhibition of nitrification hv Indus 
trial wastewater 

H IK)HM (Munich 1 rchruud Uiuvcrsitv Crashing) 

Water S\ tem t /Vf/mo/ogi 1994 30, No h In9 172 
A biological testing system to identify the presence nl nilnfic ition 
inhibiting substances in waste wains w is develop* d Ihe s\ stem was 
bused on a pocked bed fixed film biologic al uactor operated .is a 
differential reactor Ttu effects on nitrification of waxlruaicrs from 
the textile ami leather industries were investigated inhibition was 
often detected even with considerable Jiluiion of the wastewater 
1 aimcrv wastewaters posed severe problems for biological nitnhea 
tion systems giving use to a dcgtit ol inhibition similar to that 
produced by u solunon of 2 mg allyIthiourea jvr litir t compound 
known lor its strong inhibition of mtnlnaiion Germany 

95-1858 

Nitrogen and phosphorus removal in a 2-stage activated 
sludge-trickling filter system 

P SCHIXYPL'N (Bayerisches Lmdesamt fur V\ usserwirtschalt 
Munchcn) W NOR DM ANN 

Kormpondw Ab*u\ter 1994 41 , No 12 2242 2244 and 2247 
2249 fin German English summary) 

The existing 2 stage srwage irealtnem plant vcr\ mg the tow n of Roth 
(65 000 Ph) in the Mmellmnken distru f was upgraded by the provr 
sion of an additional demrnfnation sludge and the introduction of 


simultaneous coagulation in die aeration tank The results obtained 
trom operating trials before and after the installation of the new 
facilities ore reviewed, confirming the effectiveness of the new 
measures in meeting the more stringent effluent quality standard* 
and nutrient elimination percentages Denitrification at the inlet u» 
the aeration tank was assisted by the recirculation of a part of die 
trickling filter effluent the trickling filter continued to achieve a 
sufficient degree of nitrification after the modifications were intro 
duted and the additional costs in terms of power consumption were 
fairly small Details of plant operation effluent composition and 
nutrient loadings arc reported and some general conclusions regard 
mg the upgrading of similar treatment plants are presented (English 
translation 250 pounds sterling valid for 1995) Germany 


95 - 1859 * 

Nitrogen and phosphorus removal in the cydic activated 
sludge system. 

M t GORONS7Y (Tiansenvim Inc Irvine Cahl ISA) 

S<( nruJ \usirahan ( onfrreme on Riolo$ual Nutrient Krnunai 
from Wastewater Proceedings BNR2 Conference, Albur> NSW 
77u* principles of the cyclic acmated sludge (CASS) system m 
outlined involving a itkkJi fication ol the sequencing bdich reactor 
(SBR) principle comprising 1 successive reaction /ones all of whul 
are in continuous fluid communication fhe first /one termed th 
biological contactor operates as a mixing /one for the biuma* 
rcc ycled from Xxmc ^ and the incoming wastewater the second /on 
is an intermediate zone in which most of the nitrogen removal taki 
place and the third /one which tan be aerated intermittently ci 
performs the luntnons of a normal activated sludge system 11k 
volume latios aic typically 12 17 Hie manner m which the ox 
gcnalmn regime and redox potential tan be (onlrolled so th it hod 
the anoxic and an irrobic conditions cssenti il to mitrient removal m 
created is outlined followed by m account of the operation ol 
installations at PortagrA alawhu Island Ohio md Dundee Mich 
both of whitfi ire capable of opetatmg it very low temperatures the 
in basin rcidmg fluctmting between 25t and 4( according to sc » 
son The actu \i discharge flow c in be rendered more uniform m tun 
by the operniton of 2 units side by side USA 

95-1860* 

\uirirnl removal from wastewater in activated sludge and 
hiofllm reactors 

P MARRi MOPS (Denmark Technical l mvcrsity I yngbv) 

Set onJ Australian ( onftrtme on Blolnyual Nutrient Rrmo\al 
Jrom W aunuitt r Proceedings BNR2 Conference Albury N S V. 

\ actors governing the application of deterministic models to (hi 
operation of suspended biomass and fixed film biological systems 
for the removal of organic matter and nutrients from mumupil 
w istewiters are reviewed The characterization of the influent in 
eluding Us composition and flow iate and any fluctuations in time 
are essential to a reliable approach to the modelling pros css togelhn 
w uh a know ledge of the rclcv ant kinetic constants and their variation 
due to extraneous factors and the presence of inhibitory substances 
rbc manner in which such a complex problem can he simplified o 
outlined assisted by the operation ol model reactor systems utilizing 
the influent under consideration The manner in which nitrification 
varied in response to changing conditions including the influence of 
holiday periods at the Copenhagen sewage plant is described fol 
lowed by a consideration of the progress of denitrification tn a 
fixed film biorciktor taking into account biofilm thickness and the 
dissolved oxygen content in the bulk aqueous phase Denmark 
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mwi* 

Foil scale demeostration of biological nutrient removal using 
the intermittently decanted extended aeration system, 
s* HARRIS (NSW Public Works. Sydney) ami W 

battye-smith 

and Australian Conference on Htohgu al Numrnt Rermmit 
tnm Wastewater w Proceedings BNR2 Conference. Alburv. NSW 
fhc nature ot the intermittently decanted extended aeration (IDEA) 
prtxeAS to biological nutrient removal in small-scale actuated 
sludge systems m outlined involving the addition of recirculation ami 
an anoxtcVanacrobic /one ai the plant inlet T1k results ol studies 
performed on a 150 PE pilot plant with normal How and loading 
tiiKtuatiom were used as the basis for design of a demonstration 
plant of 4000 PE rated capacity at Bathurst. NSW Diagrams 
showing the plant configuration arc presented together with operat 
mg results for the last 3 months of the pilot plant studies These 
mdic-aird that a treated effluent containing less than 1 mg total 
phosphorus per litre and less than 10 mg total nitrogen pn litre could 
he obtained Australia 


95 * 1862 * 

( ommbrcJonlng of the full-scale biological nutrient removal 
plant at St. Mary*, N.S.W.. 

U MARIS (Walerbuard Sydnev lllawura Blue Mountains) 

V 4md Australian C onftrem t on Rioloxual Nutrient Renun at 
nm Wastt wan r Proceedings BNR2 C nnlereikc Alhurs NSW 
\t )u nunt of the i ommisvioning and initial performance oi ihe 
Mill scale BNR sewage treatment pi.int tor Si Marys NSW 
*>0 000 Pr rated capaut)) is presemed TTic plant was designed w uh 
anaerobic compartments in scries 4 sequential anoxic compart 
meats and a plug llow aeration /one togrthn with provision for 
rrration and sludge fermentation and a mum activated sludge 
k nitrification compartment 1 (tlucnt with low concentrations ol 
suspended solids BOD and ammonium nitrogen was rapidlv oh 
Lined bur nitrification did not become established until about I 
nonth after start up Biological phosphorus removal was also slow 
i i develop and total phosphorus concentrations in the final effluent 
i'iilv fell below 4 mg per litre when the sludge age was decreased to 
s d Dosing of the clarifier effluent with small amounts of speni 
, iikImp liquor was required to lower this level below 2 mg per lure 
with onl> a negligible effrci on the elllurnl pH Australia 


95-1863 

Performance and model calibration of R-D-N pn»cesses In pi¬ 
lot plant. 

A de la SOTA ftonsnrnu dc Aguas de Bilbao Sextan* I 
1 ARREA l NOVAK P DRAT and M HI N/l 
Barer S uem r *Sc leihnolo^ 1994 30, Nn 6 75S 704 
An advanced biological nutrient removal process treating Bilbao 
hiroestn wasicwatcr al pilot scale was investigated cxpcnmrni ills 
In the first phase of the studs the R I) N process was tested over an 
w month period at 3 temperatures (20 15 and IK) In quasi stead) 
vatc conditions the ammonia concrniration in the rfflucni was in 
range I 5 mg nitrogen per lure Partial inhibition of nitrification 
was observed at certain periods Effluent mtratc concentrations 
raned in the range 10 12 mg nitrogen per litre The anoxic vcicnor 
and ihe regeneration zone were configured m ensure an appropriate 
balance between floe-forming and filamentous micro-organisms 
The IAWPRC No I model w as calibrated to the process Spain 


95 1864 

Becktou dr atk ntagtail mtlrfttil-renHmil pbnt 

S Wild JAMS (Thame* Watci Unimex R mkI D Rending) and 
A W WILSON 

Jmmal oj Instuutum of Bure? amt l m mmmetnui Management 
m4 8, No 6 <>M 670 

Hie denvvtstration-saiic biological nutnrnt removal txihty, con 
structed bv Thames Water at Bccktnn new age treatment works to 
provide operational experience of nutrient removal anti accurate 
design and cost information is described The principles of bkdogi 
i al nutnerr removal are outlined The fmdiiy design and layout are 
described and results from the f ina 7 months operation are presented 
Hie configuration chosen was the Johannesburg modified * stage 
Bardenpho process Difference* m operating conditions dunng pc 
nods of poor and gcxni performance aie examined 'The hu »hi> hod 
removed over 50 pet cent of both nitrogen and phosphorus present 
in the .settled sludge but had not met rnnsiAtetuly the H Directive 
standards for urban waste wain Ireaunent I mure poxes* improve 
tnents nnd mndific alums wre discussed U.K- 

95 * 1865 * 

Acmetohacter and enhanced biological phosphate removal. 

K r BAYl Y (Monash University, ITavum Vk ) C» 

DIJMSDAV C» V ASUJADIS A WOODS and J W MAS 
Sr* orui Auuruhan t tmferen i r on Riobfiual Nutnrnt Rrmouil 
from Waucunier Proceedings BNR2 Confeienic. Albury NSW 
Dine have been numerous reports confirming the involvement of 
Atmaobut \er in enhanced biological phosphorus removnl pmrrwi 
lor use in biological wastewater treatment locomply wiih stringent 
effluent quality xlandards There has also been much speculation 
about the possible involvement of other organisms fuelled by the 
resulis of laboratoiy experiments in which the observed behaviour 
of 4i mtiubtuter cultured in the laboratory differed from that of ibi 
hmnuss Some results of phosphate releave/acelate uptake studies 
under anaerobic conditions using pure cultures of Ai metobiM ter are 
pii vented together wiih studies of the role ol pol> beta hydroxy 
buiyraie in the accumulation ot pol)phosphalrs under lahoraiory 
conditions Some of the apparent anomalies comerrmig (hr uptake 
of phosphate bv Aunriahtu ten] im loved by sue h studies uk umsid 
ered anti the desirability of further experimental work on this spec its 
is open k» question Australia 

95 - 1866 * 

Ability of the two * adage biological phmptiorm return al *vx- 
tem to irent variable strength waste 

S M ( KOSHER lMelbourne Water) and I K HAKDlNCi 
Set and Australian ( rmferem r on Riologu al Nutrient Rrmoud 
jmtn WtJtieu n\rf Proceedings BNR2 ( onferem e Alburv NSW 
Ihe treated rfflucni from thr Pnkrnham sewage treatment plant 
Melbourne must comply with a mean cftlueni total phospbwux 
limiting value of I mg per litre h\ 1<8I7 and investigations were 
performed to assess the feasibility of tchrevmp this by biological 
nutrient removal bawd ori a 2 Mage anaerobic /aerobic version of rhe 
existing dctivtittd sludge pnxess Ibis was capable of achieving a 
soluble phosphorus <onceniraiion of 0 5 mg per lure m the treated 
efflurni rvpe* rally during midweek perirrdv However low sludge 
ages required to inhibit nitrification and loss of COD in the anaerobic 
compartment caused Ihe formation of pin H<kx and high yoltds 
tomems m the cftlueni at week ends Three mcreaved the total 
phosphorus concentration lo 2 mg per lure Eoi satisfactory perform 
ance a ( OlVlotxI phosphorus ratio ot over 50 was nacxwiry cc»upkd 
with good aeration trmtrol and dense floe formation These criteria 
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could not he met during the weekend' when the proportion of 
industrial inputs fell sharply Consequently some additional mcas 
ones *uch as chemical ireaimem might need to be introduced 

Australia 


95 - 18 * 7 * 

Phosphate removed by Acintiohacter species isolated from acti¬ 
vated sludge. 

G i DUMSDAY (Munash University Clayton, Vu, ) G 
VASllJADIS, [) Di RbRARDINO R C BAYLY and i W 
MAY 

Wr ond Australian Confererue on HioUtguat Nutrient Kemmal 
from Waitnmter Proceedings BNR2 Conference, Albury NSW 
'The possibility of using cultures of At tneufotwier in a stand alone 
biortauor for the removal of phosphate at the end ol the sewage 
treatment chain win, evaluated A number ol Annetobat ter strains 
were isolated from pilot suilt sewage treatment systems exhibiting 
enhanced biological phnsphoms removal and these were tested 
under conditions representative ol the outlet from the secondary 
treatment stage I heir ability to remove dissolved phosphate wa\ 
markedly correlated with their capacity tor polyphosphate svntliesis 
under balanced growth umdilums one particular strain (RAH 17) 
being especially effective The elle*ct of a number of extraneous 
(actors on phosphorus uptake b> this organism was examined iri 
eluding carbon source dissolved oxygen level and ternperaturr Both 
ethanol and acetate were effective 4 * carbon and energy sources for 
phosphorus rrrnoval by this strum and lowering the DO content in 
lion to l per tent ol saturation had no effect on the rue ol phosphorus 
removal However lowering the temperature produced 1 marked 
deterioration in the phosphorus uptake performance The organism 
thus appeared to fulfil the principal 1 nteria lor use in a stand alone 
biorrattoi Australia 


95-1868 

Biological phosphate removal In a sewage treatment plant of 
the activated sludge type with verv low organic loading. 

K WOUTFRS WAMAK (ClMAGRf f ) A HUB 11 P 
CORIAY 1 1HS1 AND and J M Al D1C 
Inhnujuei Si tent e\ Methtuin 1994 89 , No 11 h2' 629im 
f icnch 1 nglish summary) 

Hu* operation of the sewage treatment plant lot the village of 
Bavilhers (population 1*» 0(H)) was modified hv the inclusion of an 
anaerobic /one at the inlet to the aeration tank permit the process ol 
biological phmphouis irrnovul to Ik studied The sewage entering 
the treatment plant w is very dilute (BODS upproximatels 150 mg 
per hur) on au ount ol the high proportion ol laundry effluent from 
a psychiatric hospital m the vic-imtv and the treatment plant was 
operated under c nmlutonv of very low organic loading rates (004 kg 
HOD per kg sludge solids d ) Hie plant layout also enabled both 
mtnticaliou and denitrification reactions to ixuif to in appreciable 
extent on account of the low sludge loading and the presence ol an 
anoxic rone lor denitrification Measurements of the umccnuation 
of total phosphorus m the treated effluent are reported w Tut h showed 
that around 40 per cent of the incoming phosphorus was being 
removed in die biomass a proportion appreciably higher than that 
normally achieved (70 per cent) by the classical activated sludge 
system The treated effluent com conations varied between 2 and 6 
mg per litre The redox fxvtentimi ( minus SO mV) appeared to he a 
useful control parameter lor the phosphorus removal stage (English 
translation I Ml pounds sterling valid tor 199') France 


95 - 18*9 

(knetic apfn cb to enhanced btatogkaJ phosphorus removal 

H OHTAKEfHiroshima University), K YAMADA 
HARDOYO A MUR A MATSU, Y ANBE, J KATO. and H 
SHINTO 

Water Scteru e A 7>t hitoU)g\ 1994 3*, No 6 185-192 
b u hern hia colt was used as a test organism m studies of the 
feasibility of genetic improvement of bacterial ability to accumulate 
phosphate High levels of accumulation were obtained by modifying 
genetic regulation and increasing the dosage of the £ cob genes 
encoding polyphosphate kinase acetate kinase and the phosphate 
inducible transport system and by inactivating the gene encoding 
exopolyphosphatase The best recombinant strain accumulated ap 
proximately 10 times as much phosphate as the control strain Tht 
phosphorus content of the strain reached a maximum of 16 per cem 
on a dry weight basis About 6S per cent of the cellular phosphorm 
was stored ax polyphosphate Japan 

95-1870 

Effect of the anaerobic solids retention time on enhanced bio¬ 
logical phosphorus removal. 

Y MATSUO (Chuo University Tokyo) 

Uufrr Wmr A 7>rW/ogv 1994 30, No 6 191 202 
( ontiminus flow enhanced biological phosphorus removal systnr 
were used to investigate the effects of varying the anaerobic solid 
mention time (SRT) on phosphate removal With a short anacrobi 
SRT phosphorus removal in the system declined due 10 the growp 
of non phosphate accumulating muro organisms whith compete i 
in anaerobic substrate uptake with poly phosphate accumulating bac 
leria By extending the anaerobic SRT however phosphorus n 
mov 1 ! was enhanced A long macrobu SRI helped ih 
polyphosphate accumulators to compete lor substrate with nthc 
heterotrophs which were capable ol anacrobK substrate uptake 
Japan 

95-1871 

Deterioration or enhanced biological phosphorus removal by 
the domination of micro-organisms without polyphosphate at 
cumulation 

H SATOM (Tokyo l mvcrsily) I MINO and! MAIM O 
Belter Scirncr A /rr/inohigv 1994 30, No 6 201 211 
TV failure of an enhanced biological phosphorus removal system 
was investigated Microbial meubolism in sludge troiu the failed 
system was studied to identify the causes of the breakdown Hit 
sludge did not accumulate poly phosphate but absorbed acetate ind 
propionate in anaerobic conditions It obtained energv lor substrate 
uptake in anaerobic conditions by convening glycogen to poivhv 
droxy ilk annate \ia acrtyl C oA and propionyl ( oA lather than bv 
the hydrolysis ol polyphosphate Strategies for avoiding the auu 
mulation ot micro organisms with this undesirable metabolism am) 
the resulting lailure of biological phosphorus removal are consul 
ered Japan 

95-1872 

TTw effect of fermentation products on enhanced biological 
phosphorus removal, polyphosphate storage, and microbial 
population dynamics. 

A A RANDALl (Central Florida University Orlando) L D 

BENFFTEI D and V* E HIIA, 

Bu/er St trncr A Tec bno/ogv 1994 39, No 6 211 219 

The effect of pre fermentation of influent glucose on cnhaixcd 

biological phosphorus removal was investigated using anacro 


AQU ALINE ABSTRACTS VoUI No.4 

Q 199S WRc pk Reproduction not permitted 



SEWAGE 


Mt/aerobtc sequencing hatch reactors (SBR) hcrroemaiuon prod 
ucu. particularly carboxylic and dicarboxyhc acids induced and 
maintained the phosphorus removal process This ability might result 
from the ttcady-siatc population selected for when these substrates 
»tft present, together with their mlc as precursors of storage prod 
acts such as polyhydroxyalkonoatc* formed during astaerobiosis m 
phosphorus removal systems An anacrobic/acnibiL SBR receiving 
aorch rather than glucose fermentation products showed only nur 
tonal enhanced biological phosphorus removal IIJS.A. 

*>5-1873 

Induction method of exress phosphate accumulation for phos¬ 
phate removing bacteria Isolated from anaerobic/aerobic acti¬ 
vated sludge, 

3 l’RUKAT A (Tokyo Metropolitan I’nivcrsitM ind S PAKII 
Wafer Si rrm e A Tei hnofa$\ 1994 30, No b 221 227 
The hypothesis that the cn/ymc s>stcm responsible tor excess phos 
phorus accumulation in phosphate removing bauena should be in 
duuhle was examined A strain of true phosphate removing hat ten i 
a i isolated by subjecting cells grown acrobiutlh to alternating 
anaerobic incubation with organic substrates and aerobic incubation 
without organic substrates The isolate was a C5rum positive coccus 
w uh i generation time of approximately 12 h Hie anarrohiiAtrrohu 
mubatinn esc le had to be carried out at least twice to induce excess 
phosphorus accumulation in phosphate removing hot lent Hie 
hosphorus content of the isolate was 3 7 percent (phoiphoms/ccll 
l r > weight) Japan 

9* 1874 

[H mimics of phosphorus and organic substrates In miuerobk 
and aerobic phases of a sequencing batch reactor 

\ ( ARDC C I (I’mvcrsiiy l a Sapicn/a Rome) M MAJONI R 
K * MAfX)RI end S ROS MTU 
\Utitf Sin rut A It dmolofty 1994 30 t So f> 2 37 246 
T nh meed hiolugkal phosph ik removal was studied in a laboratory 
l dc sequrm mg bakh reactor A synthetic feed based on peptone 
m I glucose w is used to simulate the re kills biodcgrad ihlc Iractmn 
d i mumupal waste wiiei T In phosphorus removal elfk icru v was 
mich higher in the absence of competition Ini organa subslfak 
* tween phosphotus accumulating md (lemlritsing hucurui ITu 
ktivated sludge consisted 1 irgely of the r livs n( h icttna named (i 
Ktcriaby prt v ious rebate hers The assumption that the ( « bat teri i 
stre t har uteri red hv in icrobu substnU uptake unt nnnee ted with 
v Kphosphate metabolism w is not home out by the study Italy 

9MK75 

Interactions lie tween biologkal and physico-chemical mecha¬ 
nisms in biological elimination, 

Pf WITH Karlsruhe University) f MRABOWMCI and H H 
HAHN 

R aifr V tent e t( In hrmiop \ 1994 Ml, No 6 27 I 279 
The involvement ot physico chemical mechanisms in biological 
phosphate elimination processes was examined Batch experiments 
md a sequential phosphorus extraction were earned (Hit The results 
1 t the batch experiments showed that both calc turn and magnesium 
participated m biologically mediated phosphate precipitation Sc 
q jcmiai fractionation confirmed the existence of panic uLvtc phy vico 
hcmiudiy bound phosphorus whose involvement in phosphatr 
aptake and release should not be neglected Both types of experiment 
showed that physico chcmiuil mevhamsrm took part in enhanced 
biological phosphate removal and should be taken into account in 
deterministic model development (Germany 


95-1876 

Phosphate release of stodge* fb mhanced Moktgicsl Pnre* 
moral during digestion. 

N JARD1N (Darmstadt Univerwt) of IcsUuiokigyl, and H 1 
POPfil 

W aier Vt trm t A Ter bnofogv 1994 30. No 6, 2HI *292 
The amount of phosphorus eliminated during waste water treatment 
and subsequent releases dunng anaerobic sludge digestion were 
investigated in the course of the start-up phase of an enhanced 
biological phosphorus removal system A strong correlahon between 
the potassium magnesium and phosphorus eomerH of the sludge and 
icsuli* gamed from phosphorus fractionations indicated that the 
greater part of the eliminated phosphorus was stored in the foirn of 
polyphosphate The soluble potassium t one duration seemed to pm 
vuie a good measure of the amount of phosphate released Calcium 
dosing experiments showed that calcium phosphate precipitation 
played only ,i minor mte m phosphate fixation German) 


95-1877 

Circulation of phosphorus in a system with biological P-rr- 
mmal and idudge digestion. 

V NYBFRU (Malmo Water ami Sewage Works) II 
ASPLCiRfeN B ANDbRSSON P ll BBRG JOROrNSPN ami 
I la COlJR JANSLN 

Waier Satme A lr<hnoh>$\ 1994 30 , No 6 291 302 
i nhnneed biological phosphorus removal based on an actUaied 
sludge proerss wav studied at pilot scale at the Sjoluruiit work* 
Malmo over an extended period Particular attention wan given to 
the operation of the sludge treatment system fractionation pnxr 
duies were tamed out to iharacleri/c the sludge with respect to 
phosphorus The influent wastewater quality determined the release 
md precipitation of phosphorus during anaerobic digestion The 
potential tor precipitation w ns strongly influent ed bv the quantity of 
mends in tbr influent wastewater which were removed with the 
w istcd sludge Biologically hound phosphorus was p kindly nans 
Itrrecl to a metal bound si uc during amterohn digestion Sweden 


95*1878 

Influence of the addition of precipitant* mi the biological phos¬ 
phorus elimination in a pilot plant 

I ROSKf (Dresden University of I ethnology) and < 

S( HONROKN 

IVtfk t Surm t dr In hnolofiy 1994 30, No h 3?3 M2 
\ hiologu at phosphorus elimination process treating mechanically 
pretrrjteddomestic xewage was oper.ued at bench scale The system 
consisted of anaerobic and aerobic tanks and a clarifier and was 
operated with and withemt the addition of prcc ipitanls X ray hpretra 
of polyphmphaie granules xhowed that pofvpiroxphntes were o«io 
c latrd with calcium or with magnesium and prxiavsium MagnrMum 
and potassium were relcaxed m tfie rmaerobk tank and taken up in 
the icrobk tank m parallel with pfmphnni* Coikium however 
remmned immobile The addition of 1 mg iron prrtipiunl per litre 
did not affex.t biological phosphorus removal though it mere axed the 
amount of chemically bound phosphorus in batch experiments 
(rermanv 
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95-1879 

Prediction of the performance of enhanced bkdogkiiJ phwtpho* 
ru* removal plunb. 

M MAURER (Swiss Federal Institute tor Environmental Science 
and lechnolngv if AWAG) DuhcndorfJ and V* Gl JER 
Wo/rr Sr ir«< e 4 Ir< hnoloy f \ 1994 341, No 6 3 7 3 34 ^ 

A simple fit at ii mathematical model was developed lor the prediction 
ot the perlorrnamc ot enhanced biological phosphorus removal 
systems m a wide variety of steady stair operating conditions The 
nMKlel was based on the observation that phosphorus accumulating 
organisms rclrasrd phosphorus and stored organic substrates in 
anaerobic conditions while storing phosphorus in the form of 
polyphosphates in aerobic i ondilions Mtxlel predic lions were based 
on wastcwalrr composition, operating temperature the effect of 
oxygen and nitrate addition to the anaerobic reactor solids retention 
time and the fraction of anaerobic mass in the activated sludge 
Switzerland 


95-1880 

Modelling of (he (arrmixcl plant. 

J Drue O fC hr nik.il Technology I acuity Bratishvu) M 
KKAI fK M 1H 1 NAN I BODfk and R t PKNAK 
Wultf St irn< v <4 !r< hnolot>\ 1004 341, No 0 *45 354 
Mathematical models describing the dynamics of simultaneous m 
trdication and dt nitrification processes taking place in a( ar rouse I 
oxidation dtu h system were developed ami verified At least * types 
of model a tank in senes model an ulralK mixing rent tor model 
with aerobu and anoxic /ones and a completely mixing reactor 
model with inti*rmittcni aeiahori were suitable to desutbc the be 
havioui ol this t\|>e ol it* utor I he simplest model used the com 
plrlely mixing intermiitenllv aerated re utor concept with 
swiu lung Iunc lion v dues obtained h\ duet t evaluahon ol dissolved 
oxygen piolilcs m the hum .iiloi to annulate the dynamic behaviour 
of Ihe system Slovak Republic 


054881 

Sizing storm-water detention basins for pollutant removal. 

G \ I (>< .ANA I HAN < V uginit Rolvtec him Insiitute md Stale 
University Ulackshuigi I W W M KINS ami I) 1 KIBU R 
hntmul of l n\ tnmmrnuri i ogoorriug 1904 120, No (> 1 *H0- 

I m 

Eoi detention (Hinds to work as tx*st management practices (BMP'! 
and prevent (Httluluni loads Irom being transported downstream it is 
tUM’ssmy to v apture the pollutant load tiom the nmoft by the pond 
and to prevent the pollutant load Irom leaving the pond A statistical 
Inmmlation is described tor estimating the average time ol detention 
within a pond lot a utpluted nmott volume It provides an explicit 
closed-lortu solution foi the expected detention time under an ran 
dom xcqueru e of runoff cv cuts l be relationship between pollutant 
settling effmcncv and detention time was determined The 
dc terminal ion time was used in conjunction with the pollutant-set 
thngdtu tent v-detention time curve to estimate settling etIiciencv 
Uomputci experiments with the l S ERA Stormwater Management 
Model (NWMM \ computer program supported the use of the dcien 
lion tune as an effective parameter in assessing the pollutant settling 
ellic lencs within the pond 1 wo nurneiu al examples are presented 
V.S.K. 


95-1882 

Utilization of ferruginous waterworks sludges for phosphate 
removal. 

S THOLE (T V Berlin), S MARTIN, and M JEKFJL 
Korretpondtw Ahwauer \ 994,41, No II 2024-2026 and 2028 
fin German, English summary) 

The feasibility of using waterworks sludge containing appreciable 
amounts of iron as a coagulant for the removal of phosphate from 
secondary sewage effluent was investigated as part of a government 
sponsored project The rate of introduction of the sludge was varied 
wtthin wide limns, a maximal iron dose rate of 0 4 kg per m3 being 
employed, corresponding to a range of iron phosphorus ratios of up 
to 20 Laboratory studies show>ed that the addition ol sludge was 
effective in removing 90 per cent of ortho-phosphate and 70 per cent 
of total-phosphate from the settled sewage at an iron phosphorus 
ratio of 10 Since phosphate is required ax a nutrient for the growth 
of biomass a smaller addition of rhe same sludge ai the pnmarv 
settling stage was sutficient to give a phosphorus content in the final 
diluent which complied wuih the effluent quality standard of 1 g per 
ml Satisfactory results were also obtained from the addition ol 
sludge to the aeration tank (simultaneous coagulation) although the 
suspended solids concentration was thereby increased considerably 
such that a level of 77 g iron per ml wax equivalent to an oddntona 1 
residual solids content of 170 g per m3 i urther studies also indicated 
that the use of waterworks sludge helped to stabilize the process of 
biological phosphate removal (English translation 1 f>S pounds ster 
ling valid for 1095) Germany 

95-1883 

Post-coagulation using hydrated lime. 

P BAUMANN tUmvcrsitat Stuttgartt K KRAI V\\ and (J 
WERNI R 

Kfttn y/Ntfuirn" Afnmsu r 1994 4l,Nol2 2232 224 I tin Ger 
man English summary) 

Ihc method of post coagulation as a means ol comply mg with 
srnngcnt final effluent quality standards suet) as less »hun 0 5 rug pc r 
litre for total phosphorus was evaluated of n series of Liberators and 
pilot plant trials Hydrated lime suspensions were dosed into i 
rectangular axial How coagulation tank and ihr cfteds ol pH and 
residual calc lum content on ihe linal phosphorus concentration were 
investigated Satisfactory fma! diluent total phosphorus contents 
were achieved by operating at pH 10 2 and this was accompanied 
b\ a considerable improvement m other quality parameters c g 
residual COD, turbidity filterable solids and colour in the treated 
final diluent after sedimentation The additional costs oi 0 08 0 22 
DM per m3 were considered relatively slight 17ie resulting tertian 
sludge consisted ol a mixture ot caluum cartnmate and phosphates 
and could be used as a fcdih/er without a Mgmhcani additional com 
penallv Hie re are *9 icfcrcnces (I nglish translation 305 pounds 
sterling valid for 1995) Germans 

95-1884 

1st of dual precipitation for phosphate removal and sludge 
ballasting al the Forchheim sewage plant: effects on nitrifica¬ 
tion, nitrogen removal, C OD-reduction and hydrogen sul¬ 
phide fixation, 

K KUL1CKE (Slid e hemte AG Trrismg) and S PETZ1 
kor respondent 4hu tour 1994 41. No 12. 2269*2274 (in Ger¬ 
man, English summary) 

Trials were earned out at the Forchheim sewage bcatmeni plan! 
(120 000 BE) using the proprietary coagulant Sudflock K2 as a 
means ot phosphate precipitation b> dosing it into the feed to the 
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primary settling tank and also mio a turbulent zone at the outlet (mm 
ihe aeration tank The coagulant was in the form of a liquid contain 
u>g a mix rune of feme aluminium calcium and magnesium urns in 
Kid solution together with fine particles of bentonite obtained as a 
byproduct from the production of fullers earth in Havana The 
u wage being treated contained a high proportion of industrial efflu 
eni giving rise to very loosely knit sludge floes Tests were per 
formed to optimize the dosage rate and showed that a final elflucni 
ontenl of l mg total-phosphorus per hire could be maintained while 
the precipitate resulted in a marked increase in sludge sen ling vckx 
its and also an increased BOD5 removal at Ihe pnmars settling stage 
t'hc nitrification performance was also increased as a result of the 
reduced BOD sludge loading rale and in addition there was a drastic 
'eduction m the hydtogen sulphide content of the digester gas fro 
740 mg per ml to around 80 mg per ml (English translation 220 
pounds sterling valid for 1995) Germany 

95-1885* 

Removal of phosphorus from trickling filter effluent using fer¬ 
ric ihloride and alum - pilot studies 

I CHONGtCMPSAI Fnsironmcnlul Melbourne Vic i and! 
SMITTI 

S i <trui Australian ( onfrrrru t on /f/o/ogn al Nuitttni Removal 
i mi WuMenattr Proceedings HNR2 Conference Alburv NSW 
\ n (.tuition in the total phosphorus tonctmrUion in thi i (fluent 
iisthirgcd bv the Mot sewigt treatment plant (20 OCX) PI ) was 
Icnwinded the V luoria pollution mnirol luthorities (tomleuh 

r round A mg per litre to only I mg per lute maximum oi a mem 
i lut of OS me pc i Inn This could most rridiJv be ichirsed b> 
o iguhmi dosing ai the outlet trom ilu irukhng filler > using cilhei 
ilum oi Icrm chloride Inals with these chemicals m conjunction 
with lime were earned out on a pilot scale utd showed that a cleat 
uptrnaLani could be obtained lias mg a phosphorus content of less 
thm 1 mg per litre using either feme chloride ind lime or alum ind 
lime The solids cone too mons oi both types of sludge were low md 
i lelatively luge solume of settled sludge was produced feme 
hionde was the prt I erred chemical m terms of treatment effiucnc y 
Nil the cost was more than twice th U ol ilum dosing Australia 

95-J8K6* 

( hr mi cal phosphorus removal al Brushy 1 reek local treat¬ 
ment plant 

I> A ( OI LMAN (Mclbourm W iter C oipot ition B ingholrne 
V is J 

Sc r and Australian ( onft rt nr r on Hialoyit al Nutrient Remoud 
from Watt* Hater PrrKecdmgs BNR2 ( ontcrcnce Albury NSW 
TTie results of a series of trials with different coagulants and doling 
points at the Brushv ( reek sewage treatment plant <4 < 000 Pf i in i 
north eastern suburb ol Melbourne Vu are reported as a means of 
reducing the treated effluents once ntration of tot i! phosphorus to k ss 
than 2 me per litre fbt coagulant consisted ot term chloride in 
conjunction with lime spent pitklint liquors and alum injected at 
difleient points From an jiuIvms of the results biking into » count 
'Ik mass ot sludge produced and Ihe sludge settling charac lerisiics 
eric chloride was the most promising coagulant but on cost 
grounds ferrous chloride was idopled for large scale trials the 
solution being injected into the raw sewage in i manner which 
ensured its oxidation to ferric chloride t sing this method the 
required phosphorus concentration 2 mg per lure was complied 
with the lowest value being 0 2 mg per litre during a 1 month Lnal 
period The use of spent pickling liquor as the coagulant caused a 


minor reduction in the amount of caustic srwlt requited lor pH 
c orreci ion A uxtralia 

95-1887 

Study on phottphoniis removal udne a mm coagulation #v*Um 

Vy ML (Best Industries lm Osaka) M KONDO and Y 
NAITO 

Mater St terue 4 Tech lo/ogv 1994 3®, No 6, 257 2t»2 
The design ot a coagulation filtration system for high phosphorus 
removal efTht lenev was studied 'Ihe filter media examined wore sand 
ot 0 6 mm diameter anthracite of 1 2 mm diameter and a mixture of 
both The 2 medium filter bed proved to be superior in terms of 
pressure drop and break through Continuous operation for more than 
20 h was possible Blocking of the liltri bed could be overcome bv 
hack washing A phosphorus removal efficiency of 80 per cent was 
achieved with a linear velocity of less than A 0 m per h when the 
powdered activated carbon dose was < ontrolled so (hat the alu 
mmium/phosphoms molar ratio wav t 0 tor thr initial period and 
approximately 201hereafter Japan 

95-1888 

Denitrification and neutralization with an electrochemical and 
biological reactor 

V SAKAkIBARA (Gurnna University) k ARAKI 1 
TANAkA T WATANABf and M KHRODA 
\\ tiler S< u m r 7n fmolo^s 1994 3d, Nob 1AI 1 AS 
Denitrifying micro organisms were imrnobih/ed on a stainless steel 
cathode using « sodium alginate gel An electric curirnl was applied 
using uarhon electrode as the anode Biological redut lion of nitrate 
took plate at the cathode through the use of hydrogen generated 
ihert Fhe formation of inorganic i arhon compounds was observed 
it the anode The oxidation of the cat bon elect rode to carbon dioxide 
was favourable to die development of anoxic conditions and the 
neuiiali/Jhon ol alkalinity foimed as a result of dcmti if Ration Hie 
t lec triad cncigy needed to rernov e 10 mg nitrogen per litre was about 
0 22 kWh per trD using the carbon ami stainless steel elec nodes 
Japan 

95 1889 

FlimlnnUon of bacteriological Indicator organisms and hens v 
metals during treatment of domestic stowage in a vemMndiw- 
trial pilot plant 

A HASSLN (1 iRNf I au funis) N Jl I>II>1 II KAlf All M 
11 R( MOD A (illRABI 1 ( Hf HHf A C ID! AI N SAIDI 
H SHAY! B and M T NNABI I 

Si lr ru ri rt let hntqurs dr I / au 1994 27, No 4 A4 41 fin 
Irerich f nglish summary) 

Ihr results of a series of rxprnmcnu arr reported in which the 
i ipabiluy of dd/errnl methods of irralmenl of domestic sewage was 
issevsed with resect to the quility of Ihe final effluent and us 
suitability for reuse m c rop irng ition si hemes The effrt t of natural 
I igoonmg (stabilization pond) trraiinrnt was to reduce the level of 
bacterial uwlummation bv \ 4 log units but the high tone miration 
of dgu in Om treated effluent was unacceptable while the sludge 
< xhibiled saiisfac tors low Icvc k of heavy metals but i high biutcrul 
count for the relevant organisms Mow xand filtration genet ally gave 
effluents of good hauenologic d quality but problems id c logging of 
the filter bed and non uniform distribution over the Idler surface 
remained Disinfection using sodium hvpochlontr appeared to Ik 
effective when applied to wrttlrd setrmrlarv efflurnts given a tanUcl 
time oi 10 minutes at 1 ^ mg chlorine per litre while very promising 
results wert obtained from UV irradiation with contact limes of 
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around I \ xccondx (English iramlaiion 285 pound* sterling vaiad 
for 1995) Tunisia 

95-189T 

Removal of nutrient* from secondary treated wastewater efflu¬ 
ent using natural zeolite. 

S KOMAROWSKI (Griffith University Qld> Q YP P 
/ONES, and A M,*fX)UOALL 

Sfatrtd Australian C on/e rent e an Biolotfit al Nutrient Removal 
from Wastewater Proceedings BNR2 (Yrnference, Albury, NSW 
Results obtained (mm bench-scale equilibrium rind kinetic studies of 
the extent ot nitrogen and phosphorus removal from secondary 
sewage effluent by natural zeolite additions are reported Fhc pow 
dered /oolite, obtained from Ml Gipps in Vu Australia was added 
in amounts ranging from 2 to 50 g per litre and ihe levels of ammonia, 
nitrate and nitrite orthophosphate and total phosphorus remaining 
in the aqueous phase werr determined once equilibrium had been 
a named fhe dau indicated a significant degree ot ammonium m 
trogen reduction (up to 62 pei cent) while the reduction in the level 
ot phosphorus was much lower iapproximately I 5 per cent) Kmrlu 
experiments using diluent and immonium i hloridr solutions indi 

1 aied that equilibrium was reached alter 2 h Ihe ammonia removal 
rlfu icju y in ionUu t with the putt solution being greater than when 
set ondarv eMluenl was used as th« ammonia exc hangt capacity was 
teduced by the pu scnu ol i ompleling ions Australia 

95-1891 

Evaluation of fmir different tertiary filtration plants for tur¬ 
bidity control 

J E KUO (( ounlv Sanitation Districts of L os Angeles t ounty 
Whittier t alii ) C I t HI N I I S 1 Alii and R W 
HORVAUI 

Water f nwronment He\rur { h 1004 06, No 1 JG9 K86 
four types ot tertiary filtration systems were opr ruled at 7 of the 
('minty Sanitation DisinUsot l os Angeles ( ounty s water rrtUrrut 
lion plants Hicse vs err mono medium gravity fillers ruinated 
c arhon or anthrauie c oah dual media giaviiy hirers and dual media 
pressme filters Ilu pc r fin manic <d the tillers was evaluated and 
compared All lisps sol hhcisnuit di/omn s tut buhls limit ot 2 
N T i ), despite dil Im in es m turbidity icdiovaictticienc iey Hu ratios 
of suspended solids to mrbuhls were determined arul were similar m 
die different >y stems I he at mated carbon (titers showed the highest 
turbidits and suspended solids removal efficiencies Ihe average 
values of puna Ir counts ot the secondary effluents and hliei of flu 
erus weir '570 5o‘Wl and KM) 1 ^80 particles pet ml respetlively 
Values ot the flower law unMItcieni were 2 40 2 L * md 1 05 ' H lor 
the secondary effluents and tiller diluents respectively VS ah fhc 
exception of the dual media gravity tiltei effluent the tiller effluents 
wcic tree ot paitu les larger than 50 um l „S,A. 

95-1592 

A nitration technique for algal removal from lagoon effluents. 

D D 1 RPA\(Mississippi State Limersity) and A SHINDAl A 
Ru/rr l n\ moment Ne\ean h 1004 66, No 7 894 898 
Rmt-treatment hit rut ton techniques tor algal removal from fivculta 
tivc lagoon effluents were evaluated at Starkvillc South lagoon 
Muis , U S A bight intermittent sand filters were constructed with 
4different sand sues Hit* opiim ilconstruction was ihe medium w ith 
an effective sire of 0 IK mm which had a umlormitY coefficient of 

2 7 When loaded at 0 2 rn ' per m2 d this medium produced an 
effluent averaging 1 * 6 and 4 \ mg per lute tor volatile suspended 
solids. BUD and total Kieklahl nitrogen respectively Average ef 


fluent total cob form count averaged 38,000 organisms per 100 mi 
indicating that disinfection of secondary effluent wm necessary 
intermittent sand filler performance and run length were affected In 
grain size distribution and hydraulic loading rales U5A. 

95-1893 

The lateral-flow sand-filter system for septic-tank effluent 
treatment 

G G CHECK {Jacques Whitfrml Environment Ltd Dartmouth 
NS)DH WALLER S A LEE D A PASK and J D 
MOOERS 

Water fon tmnment Reseank 1994 66, No 7 9!9 928 
7hc lateral How sand filter (LESF) is an alternative to ordinary 
nn site wastewater sod dispersal systems where natural sods are of 
low permeahdity or provide a thm cover above bedrock LFSF 
bm mar development septic tank effluent treatment quaJitv and 
hydraulic conditions were evaluated in 7 full size laboratory models 
with different permeability sand fill The nxxiels were dosed with 
septa lank effluent for 6 months The models containing the finest 
least permeable sands developed significant bio mats 'The coarsest 
most permeable sand showed no bio mat development BOD ami 
loial carbon removals of over 99 and 86 per cent respectively were 
achieved Nitrdii itinn m thr rmxtds developed over the ^ month 
period There are 7) references Canada 

95-1894 

Nutrient removal using cyanobacteria [Fhormidium bohnen ) 
experimental results with a hatch reactor. 

V UrSSARDtDmvmilcUv.il i’Q) D PROD1 X and I de la 
NOIJI 

Hater St tent t <1 /></imdogv 1994 30, No 6 T65 **68 
Ihe fcasibdily of using ihe cyanobacterium Fhormuitum bohm rt to 
remove nutrients from a secondary municipal effluent was invests 
gated using a VX) litre rcai lor operated in hatch mode To ensure 
uniform light exposure of all cyanobacteria biomass mixing w is 
i arried out b> aeration Ihe it raiment potential and dynamic bchav 
mur of (he process were determined during a hatch experiment 
SuisLuion nutrienl removal by cvanobacten il biomass was 
achieved lonfirming ihe viability of the pnxevs as i ternary treat 
rnenl process toi small communities Further studs was required or* 
unmoruu shipping mcchanisms precipitation of phosphate and syv 
tem modelling and optimization ( anada 

95-1895 

Hygienic upgrading of treated sewage using vegetative will fil¬ 
ters 

1 GRADl (Toni (ji.kII A Eartnei Sanki tnglmar) and A LPN/ 
ko r rrip<m<lfn: Ahnawer 1994 41* No 12 2250 2252 (in CVer 
man 1 nglish summary ) 

A small pilot plant biotilter vs as constructed from a water butt ul 
approximately 2 ft diameter tilled with several lavers of gravel 
(course and tme) topped with a mixture of sand peat and loamy sod 
and was supplied with secondary sewage effluent at a rate ot 2 5 m 
per d Hie effluent was applied intermittently to the sod surface 
which was planted with specimens of calamus i At orus calamus) an 
aromatic shrub the essential nils of which were known to have 
antiseptic properties The oil is stored in the rhizomes and consists 
ol a mixture of terpenes sesquiterpenes and phenolic compounds 
The bacterial counts of the influent ami eifiuent were recorded at 
regular intervals over a 12 month period and demonstrated that 
considerable reductions in the counts of total and faecal cohforms 
occurred during passage through the filter such that the filtered 
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effluent was similar in its bacteriological quality to the te\ eh pte 
scribed for outdoor swimming pools Similar tnals in which a filter 
of similar type was planted with Phmgmttts achieved less sausfac 
lory reductions in battenal counts and a pcxvrw treated d fluent 
quality The cost of vegetative filter treatment was estimated as onlv 
about 0 03 DM per m3 or about 30 per cent ol that at UV irradiation 
(English translation 85 pounds sterling, valid tor 1 995 ) (»ertttMi) 

95-1 m * 

Recent developments in the use of constructed wetlands for nu¬ 
trient removal. 

H J BAVOR (Western Sydney University Richmond NSW) 
and D J ROSER 

\rtvrut Australian Confrrmt r (m Bwfa$n til Nutnrnt Rrmtnul 
from Wasie**Qtrr, Proceedings BNR2 Conference Albury, N S 5k 
A general review of the purposes for which constructed wetlands 
may be employed within the overall context of sewage or effluent 
treatment is presented, together with some empirical guidelines on 
then design such as the kinetic equations linking the concentration 
reduction of organic, matter with die retention lime in live wetland A 
hncf discussion ol the various forms of plants and their capabilities 
for summing the purification of the wetland is also included 
Australia 

95-1897* 

SWAMP: a computerized decision support svstem for employ¬ 
ing constructed wetlands In the biological removal of nutrients 
and other water pollutants, 

D J ROSLR (Western Sydney Umsmity Richmond N S VS ) 
and H J BAVOR 

\n orui Ausinihan ( onfrreni e <n\ HtoU^ual Vu/zrew Remouil 
from Hciurvwj/er Proceedings BNR2 ( onfercncc Albury NSW 
Ihe development and potential uses ol the Simulated Wetland 
Analyses and Modelling Programme (SSVAMPl consisting of a 
computer based decision support system for artihual wrtland con 
strut (ton are described The prototype version was being used in 
assist in assessing the feasibdily ol several proposed wetland pro 
•rets and lor the testing of various design options It allowed iht 
nmpilatinn ol various suhsclv of data relating to effluent quality 
such as BOO suspended solids immomum nitrogen and total 
kjtldahl nitrogen and total phosphorus horn previously published 
work and was also capable of being updiled in the light of newly 
Kquirtd results The programme could fx: used to assess the ecu 
norm viability of wetland systems lor nutrient removal and to 
determine the land area required for a given combination of hydraulic 
and climatic conditions Modelling of evapotranspirauon rates hod 
shown that high evaporation raLes rather than scarcity of land migfu 
restrict the si/e of wetlands in arid are is with high daytime tempera 
lures Australia 

95-1898 

Cold weather wetlands constructed. 

R THORSON (Town of PUtcvdle Colo » W DDREN/ and K 
ARBER 

Wafer Enwrrmmt'ni A I ethnology 1994 6, No 12, 25*2ft 
A wastewater treatment system relying on a wed and environment 
installed m a town near Denver ( olo was being closely monitored 
by the Stale % Department of Health and Environment as a pilot 
scheme for possible application ebcwheie fhc treatment system 
composed 2 aerated lagoons followed h> a passive Ingram. in die 
latter, algal growth and die-back in the summer gave high suspended 
solids and BOD to the water To counter biomass production, the 


passive lagoon was planted with the wetland plant cat tails, whose 
hetght above the water surface of up to 2 It helped to exclude light 
from the algae, thereby slowing their growth Under summci conch 
nuns, the suspended solids concentration of the inflow to the wetland 
(58 mg per hut) was reduced to IH mg per litre at the outflow, ami 
BOD from 52 to 19 mg per Hue Although cat-tails would die buck 
m winter, algal growth would be conrrspondmgly reduced, 0 would, 
however, be unrealistic to rely on biological uptake tn such an open 
system where year-round nutneni removal before discharge to a 
w atercourse was required t)*S,A. 


95-1899 

lamd application turns wastewater into Ice cubes. 

M MADISON (CH2M Hill Portland t>rr ) and M 
HENDERSON 

Holer bMimmmmt A TttHnolog\, 1994 6, No 12 U 54 
An agricultural technique permitting the year round application of a 
reclaimed wastewater to land, which has proved successful during 2 
winters on the North American plums tv described Winter crops 
such as turnips and winter wheat wrrr dulled into the un I ax usual, 
Inn the drill carried an auxiliary device known as a darnmetdiker 
This created a scries of waffle like depressions. at a rate of appnixi 
matt I v 10 000 depressions per acre eiu h holding approximately I 
gallon Ret Uimec! wastewater could l»e sprayed front a conventional 
ungalni whose droplet size could be varied bv altering (he discharge 
onlne diameter Under freezing conditions and when the droplet 
was suitably sized the water would free/e before it reached the 
ground and formed it loose tv compacted snow Assuming daylight 
temperatures were sufficient these ice crystals melted info the ck 
pressionx and would later re freeze Spring snowmelt was gradual 
wiih minimal run-off Soil moisture monitoring was conducted, to 
ensure that no reclaimed water reached the ground wain table, and 
that only enough moisture was available at the plants mot zone to 
men then needs lo provide nmxiiria) soil take up uipm iiv for the 
spring melting tlie available moisture at the plant roots should be 
depleted before I he Autumn harvest by re due mg summer irrigation 
U S. A 


95-19(8) 

live effect of vewagr Kludge treatment procowi on ooryirU of 
( ryptosporidium parvum 

I N W MlTMORl iWRt P k M*1 mental in) and l J 
ROBERTSON 

hfutruil of Applied lim frrio/njp) 1995 78 # No 1 54 5H 
Phe influence of sewage treatment ( t\punpi»uUt*m f*arvutn 
oocysts was studied in the laboratory Oocysts were isolated by 
passing suspensions of sludge or sod through a 100 urn strve 
followed by centrifugation of the filtrate and washing of Ok* pellet 
Viability was assessed by the method of t ampbell Sedimemabon 
raid in new sewage were 2 2 2 H ini per h, f on vide r ably higher than 
value* estimated for water probably through coagulatum and attach 
mem to particles lenses ol viability in distilled water and anaerobic 
sludge at 35C were simitar, amounting In 90 per cent after 18 d 
Aerobic digestion or paxteunzanon both at 55< * unused 92 pa cent 
loss of viability in 5 minutes Phe decline in sludge treated sods wax 
mu< h slower, viability tier lining by 2040 per cent at 20( over 44 d 
Iemperature was the pnne ip»I factor affecting ocxyxt survival 
lUt. 
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<*5-1901 

Minimal IJV &<m requirements for the disinfection of biologi¬ 
cally treated sewage. 

K U RUDOLPH (Umvcnutaf Wittcn/Hcrdecke), and C OB ERG 
Korretpondmz Ahwnssrr, 1994. 41, No 12, 2254*2260 (in Ger¬ 
man. English summary) 

Experiments were carried out with a mobile serni-induttnaiscale UV 
irmdiation system at 2 sewage treatment plants, to determine the 
minimal UV dose necessary lor compliance with EC limiting values 
and guide values for the bacteriological quality of bathing waters In 
addition some bench scale tests were performed from which a direct 
measurement of the t f V irradiation intensity could be combined with 
a variable duration of exposure to arrive at an estimate ol the dose 
required ferr a given bacterial count reduction A dose in the range 
V) to 40 mJ per cm2 was adequate to meet the liC bathing water 
requirements the poorer transmissivity of the treated effluent at one 
of the 2 plants necessitating a 20 per cent higher energy input than 
at the other The laboratory experiments also confirmed these results 
an intensity of 3H ml per t m2 being necessary in order to comply 
with the target values far faecal toll forms total toll forms and face al 
streptococci Higher dosages did not give rise to any greater redur 
lions in the relevant counts but energy costs were greatly increased 
by a lowered transmission of UV irradiation due to colloidal con 
students. filterable solids did not appear to alfett the energy loh 
sumption (English translation 210 pounds sterling, valid for 1995) 
Germany 

95-1902 

Bright llghls - big plant. 

D CRAIG (Central Conti a Costa Sanitary District Marline/ 

Cald ), D OKLLERMAN. and A FARRELL 
Writer Environment A Ttt hnotoqi 1994 6. No 12 21 22 
A description is gisen of Ihe conversion of the disinfectant stage of 
a Californian sewage works fiom chlorination to UV The change 
over was prompted by impending environmental regulations (the 
National Pollutant Discharge Elimination System) and hy the need 
lo expand throughput capacity within the existing works area Daily 
flows ranged between 15 90 rngd but piovision had been made to 
accommodate I 35 mgd The system would use 7500 lamps To 
achieve the required faecal coliloim stand.ud in the effluent the 
depth of post secorulaiy treated water flowing over them was limited 
to 2 5 m this requirement entailed widening the channel through 
which it flowed A lump cleaning schedule was established, each of 
IK banks ol lamps being cleaned esciy 2 wreks A dedicated dec 
truity sub station was to he built to piovide the power required 
estimated at 650 kW U.S.A. 

95 - 190.1 

nomiitiTi ration of .sludge from facultative aerobic lagoons. 

M A DLSJARDINS the ole Pr>lytechnique de Montreal PQ) 
and \ O BK1LKL 

Si tefu r% rt Trt hnufue\ dr ihau 1994 27, No 4 45*5p (m 
French, English summary i 

The sludges obtained from 6 different lagoon systems tor treatment 
ol domestic sewage were assessed with respect to their dewatering 
properties heavy mend contents and nutiiem concentrations, with 
the possibility of their future utilization tor agricultural purposes in 
mind Nitrogen contents in general were adequate for use as tertih/ 
ers. although die suitability or alum coagulated sludges tor this 
purpose was not verified Some sludges exhibited high copper con 
tents, exceeding the recommended maximum for agricultural use 
Thickening and dewatering properties varied widely, with the bio 


logical sludges generally exhibiting superior settling performances 
relative to chemically-produced sludges Only freeze-thaw condi 
turning ( which tends to occur naturally in outdoor sludge drying 
beds) was capable of modifying the gelatinous consistency of the 
sludges obtained by coagulation using alum In general a higher 
solids content could be achieved by the use of drying beds than h\ 
alternative mechanical dewatering methods (English translation 45f > 
pounds sterling valid for 1 <>95) Canada 


95-1904* 

Al AD - the effective treatment technology for pathogen reduc¬ 
tion in municipal sludge. 

H G SCH WINNING (Euchs Gas und Was serf cchmk GmbH 
Mayen, Germany) L FUCHS K PEENY. and H 
REGN HR SCi A AR D 

5rr ontl Australian Cimfcreru r on Bioloftual Nutnrnt Removal 
from Wcuiewattr Proceedings BNR2 Conference. Albury NSW 
Du- Aulohcatcd Tbermophilu Aerobic Digestion (ATAD) prex 
is a method developed and widely employed in Europe for th 
thermal disinfection of sewage sludge It operates with a 6 d hydrau 
Ik residence time and the tcrmophihc reaction rnc\hamsms m th< 
temperature range 5()-noc ensure a high degree of stabilization am 
pathogen reduction m the digested sludge Fhe completely mixed 
aerobic n\u tors are fully enclosed and insulated so that the proces 
employs thr heat liberated by biological decomposition for maintain 
trig the reaction temperature at the required level A broad descnptior 
of (he principles and performance capabilities ol the method n 
presented based on operating experience in European countries and 
also in Canada although 40 plants have been installed 
International 


95-1905 

Determination of ferric chloride dme to control struvite pre¬ 
cipitation in anaerobic sludge digesters 

D MAM AI5 (San f ranusco City At ( ountrv (alii ) P A PITT 
Y W CHENG I lOIACONO and D JF NKINS 
Hi/rer Fnunin/ncnf Re\eart h 1994 66, No 7 9|2 9|R 
Anaeiobic digestion ol sludge favours the formation of struviu 
(magnesium ammonium phosphate) scales because ammonia pbm 
phatr and magnesium jic soluhili/ed by the digestion process A 
method tor predicting the optimal feme c blonde dose for preventing 
siruvite formation during anaerobic digestion was developed based 
on the use of 2 bench scale continuous flow anaerobic digesters s 
control digester and a digester receiving various doses of ferru 
chloiide Ihe optimal ferric chloride dose for preventing struvite 
formation was debited as the amount in achieve a struvite concen 
(ration product of less than its solubility products The amount ol 
soluble phosphate and soluble magnesium available for precipitation 
and the ratio of soluble phosphate removed to iron added were 
determined The amount of magnesium and phosphate solubilized m 
anaerobic digestion and available for precipitation was estimated to 
be approximately 68 per cent of the feed total magnesium and total 
phosphorus The average ratio of soluble phosphate removed to iron 
added was 0 37 ILS.A. 
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#54 m 

Secondary formation of PCDD/F during; the thermal stabitiza- 
lion nfoewaip stodge. 

W BAJLZHR (Cbenusches Unirrsuchungs.arm dcr Stadt 
Numberg), and P. PLUSCHKE 
Ch*mmph*rt. 1994, 29, No9/ll. 1889-1902. 

The effects of sludge conditioned by the Foneous Process* at 180 
200C and 28 bar on the concentrations of poiychJorodibcn*o/>-di 
oxjns and dibciuofunms (PCDD/F) and other substances were 
studied through mass balances on samples before and after condi¬ 
tioning. Most compounds were enriched relative to sludge solids as 
organic matter was destroyed Mean enrichment factors for heavy 
metals and PCB were dose to 13 for PCDD/F; they reached 8 for 
PCDD/F. with letra- and peniachlorinated dioxins showing the high¬ 
est values. PCDD/F were clearly being produced by the process, 
probably from precursors such as chloropbcnols. The resulting 
sludge had contributed a significant amount of these compounds to 
ihc environment. Germany 

954907 

Surplus sludge thickening: capital charges and annual costs as 
a function of plant capacity. 

C F SEYFR1ED OJniversitat Hannover), and F ORENAUS 
Ahwasxertet hnik, 1994, 45 , No b, 31, 40 (in German) 

The problems connected with the thickening of waste activated 
sludges arc discussed, and the economics of the sludge thickening 
process assessed with reference to several alternative treatments, 
namely gravity thickening, flotation, and various mechanical dewa¬ 
tering processes wuih or without lire addition of flocculating agents 
The capabilities of various treatments are considered with reference 
!u the degree of concentration of the solids phase, and the final solids 
contents achieved The costs of raising the solids content to an 
■Kxcptablc level (approximately 5 per cent) are analysed, taking into 
consideration the power requirements and the need tor additives, 
together with the capital charges associated with the cost of the 
equipment For many sludges, gravity thic kening alone was consid¬ 
ered the cheapest and most satisfactory method, but for sludges of 
very poor settling properties, the use of flotation presented the least 
expensive option for achieving a moderate degree of concentration 
Higher solids contents could be achieved by other methods, but .it 
greatly increased cost (English translation 240 pounds sterling, valid 
for 1995 • Germany 

954908 

Studies of the fertilizing effect of dried sewage sludges. 

P LANGENOHL, H WITTE. T HERKENRATH. and C 
I'BNET 

Ahwasscrtet hnik, 1994,45, No.6. 42-44 (in German) 

1~he trend in favour of the erection of sludge dry ing plants prompted 
an investigation of the effect of the drying process (including disc, 
rotary and centrifugal drying methods) on the fertilizing properties 
of the resulting dried sludge. The chemical composition of dewatered 
and dehydrated sludges prepared by the different methods were 
compared, contrary to previously published reports there did not 
appear to be any appreciable reduction m the content of the ammo 
ni urn-nitrogen in the sludge solids, on a dry weight basis The dried 
sludges however differed in their moisture contents, those produced 
by rotary and centrifugal drying methods having solids contents of 
94.4 per cent while sludge dried in a disc dryer exhibited a solids 
content of only 63 2 per cent The cxlractabtlity of the phosphate 
fraction was also compared using either acidic (formic acid) or 
alkaline solutions as extractants, and indicated a pronounced reduc 


lion in the degree of phosphorus solubility m a result of dry ing in all 
3 sludge types However pot trial* using meadow grass to determine 
the fertilizing effect of the sludges showed that, alter 3 harvests of 
the vegetation, all 3 dried sludges performed better titan inorganic 
tenth Jaw. their effect being barely distinguishable from that of the 
corresponding dewatered sludges (English translation Kl$ pounds 
sterling, valid for 1995) Germany 

95 1909 

Experiences of digested sludge thickening by Aercon. 

M LYNC H (("ranficld University). and T STEPHENSON 
Journal of'Institution of Water and Em mmmeniai Management, 
1994,8, No 6.585 590 

The A croon process is a batch process for (he prent* ration of digested 
sludge to help speed up thickening and consolidation The develop 
ment and operation of u pilot -settle digested'-sludge or ration and 
consolidation unit at the IVnybont sew age treat mem work* by Welsh 
Water is described The mechanisms, particularly metabolic mhihi 
non. by which aeration speeded up consolidation were examined and 
possible methods of improving process pcrlormnncr were investi¬ 
gated The effects of aeration intensity and cooling were studied Hie 
consolidation of digested sludge was enhanced hy aeration and by 
cooling live sludge prior to aeration Inhibition of digestion w'us more 
important than gas stripping for post-digest ion gravity consolidation 
I’.K. 

954910 * 

Management of solids from biological nutrient reduction proc¬ 
ess treatment plants • general observations and experience in 
the Sydney region. 

A KANAk (Water Board, Burwoori. N S W ) 

.Vet orul Australian Conferenee on IhoU^iad Nutrient Hemovid 
from Wastewater, Proceedings BNR2 Conference, Albury, N.S W. 
Some of the problems associated with the dewatering and subsequent 
disposal of sludges resulting from biological nutrient removal prov 
esses are discussed against a bat kgrmiml of the gradually expanding 
impact of these processes in the Sydney region Compared with 
ordinary sewage sludge, HNR sludges were mote odorous, more 
difficult to dewater to a level suitable lor handling and transport, and 
more liable to infestation by flies and possibly nnkuts The use of 
extended Ingraining in countciact these tendencies was to be bul 
a need against the risk of nutrient release into the supernatant, and 
careful control of both I he rumdl and the solids phases is essential 
The beneficial uses of sludge dewatned to around 20 per cent 
comprised various forms of Umd application in the market sectors of 
horticulture, agriculture silviculture and land rehabilitation, and 
current practice in each of these areas is ic viewed, followed by a brief 
account of the use of June stabilization, by the addition of quicklime 
The resulting product has a high solids content (45 per cent), is 
relatively odour-free and useful in the amelioration of acid soils. 
Australia 

954911 

Hot from the prm 

Water <fc Environment International, 1994, 3, No 31, 20 
Restrictive legislation covering the disposal of municipal and indus 
trial sludges made volume reduction important and required better 
soil mechanical properties for long-term landfill stability Thermal 
dewatering was much more expensive than mechanical dewatering 
and needed more space The Cemridry system was a new develop 
ment which incorporated an integrated drying zone using (hcTTriaJ 
drying into established mechanical sludge dewatering technology 
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Both mechanical and thermal treatment ‘stages were tamed out in 
one unit Sludge granule* were dried to a consistency of 5CE70 per 
cent dry solids there was no odoui nuisance because o i low sludge 
temperatures* short drying times and low exhaust air temperatures 
The process could be retrofitted to existing < entnpress installations 
Where incineration or other thermal schemes were planned for the 
future, n could be integrated with the new plant (Germany 


MS-1912 

Functioning and performance of all-purpose aeptk tanka. 

H PHILIP fEPARf O. Mczc), A RAMBAUD and S 
MAUNOIR 

frehmytun Sciences Methades 1994 89, No U 645-650 (in 
French English summary ) 

A general description ol the nature and operation ot septic tanks for 
the treatment of combined domestic wastewaters is presented 
against a background of french official regulations governing their 
design and construction and die effects of various loading rates and 
site conditions on their rf fluency Recommendations concerning the 
geometrical layout frequency ol sludge removal and general atten 
lion to ensure the maintenance ot adequate biological activity and 
stabilization of the sludge are presented Providing the lank was ol 
sufficient dimensions an average rate of sludge act umulation of 0 ' 
litres per person d was reached after operation for about 2 years and 
tended to decrease thereafter As a result a septic tank with a capac it) 
of 1 ml ('suitable for up to 4 people) should mu require emptying in 
less than 5 years By increasing the si/c of the tank or by the addition 
of activators to stimulate the digestion of the sludge it was possible 
to prolong the intervals between dcsludgmg even further Iherc in 
14 referemes (f nghsh translation 260 pounds sterling valid for 
1995) Frame 


95-191 jf 

Small now treatment uses algae 

W A SACK (West Virginia l (Diversity Morgantown) J A 
Med INF amIR M IOM1CEK 

Water f n\ironmrnt X lei hno/ogi 1994 6, No 12 22 2^ 

A laboratory scale investigation ot a novel treatment method tor 
septic tank diluent is described \ I fluent wav passed through a 
gravel tiller bed horn whu h it flowed through 4 sequential tanks to 
the lop of which were fixed screens ol small interstice pUstic on 
which algae were cultivated under light conditions which could he 
varied Hie total residence tunc m the 5 units was approximately 6 
d Organics mnnents and heavy metals were imlultv added to 
provide base line data against which Hie extent ot their removal could 
be assessed Hu? algal mat that formed on the tanks was scraped ofl 
once or twice weekly ft moving most of the nutrients and trace 
metals act umukUcd BOD removal and mint it at ion took place in the 
tanks and photosynthetn activity both removed carbon dioxide and 
added oxygen As carbon dioxide was removed the pll rose facili 
uuiing the reduction ot phosphorus and trace metals by pret ipiunon 
and of ammonia by volatilization Impending on the length of time 
the algor received artificial light, 15 20 per cent ot the septic lank 
effluent mtiogen was cither converted mroulgal cell material or was 
volatilized as ammonia, while trace metals were reduced by 50 90 
percent, approximately half of this occurring in the gravel filter 
V&.A, 


95-1914 

Importance and evaluation of old and new thermal treatment 
for sewage sludge disposal. 

R BERGHOFF ( l-^ndesumveltamt NRW Essen) 

Abwcii\erte( hnik 1994 45, No 6 46-48 (in German) 

Hie possible thermal processes for beneficial utilization of sewage 
sludge are discussed based on the application of extremes of lem 
perature in the complete nr partial absence of oxygen to produce 
gaseous or oil like products which can be utilized either as fuel ot 
for further organic synthesis Although around 10 per cent of the total 
sludge arising in Germany was incinerated the problems of atmos 
pherve pollution and capital investment encouraged a search for novel 
processes with better environmental and economic prospects The 
process of gasification is discussed wuh reference to the chemical 
reactions taking place under controlled conditions of temperature 
and pressure and the various commercial processes on offer which 
are compared The benefits of gasification processes are considered 
involving compact plant design production of fused vitreous slag .u 
the only solids residue and the energetic potential of the resulting 
product gases which can be used tor elccinuty generation or steam 
raising Particular details of die Noell BDI process are referred to in 
which gasification occurs in a jet stream at temperatures ol 1400 
l7fXK a similar process (Laubag method) has been in opeiation lor 
Ihc gasification of soft coal for some lime and experiments weit 
being conducted on the admixture of various wastes (imludmi 
sludge) to the feed stream (English iranslatum 120 pounds sterling 
valid lor 1995) Germany 

95-1915 

( urrenl position regarding sewage sludge disposal - stipula¬ 
tions, methods and change 
H ORB SCHM R 

\b*as\erin hmk 1994 45. No 6 5() Si tin German) 

Die present slate ol affairs in respeci of sewage sludge disposal hs 
diflertnt methods in Geimany is reviewed covering igriculiun 
utilization composting derelict site reclamation landfill barnu 
lavers thermal treaiment and landfill disposd 1 at h of these methods 
is considered the problems and limitations arising as a consequence 
of regulators controls and other factors being considered fhe use o* 
barrier membranes (in conjunction with fillers such as silicate ot llv 
ash) is of limited vahditv only sludges of over U) per cent solids 
being acceptable each application requiring separate agreement 
Severn! trials ol the incineration of sewage sludge in power stations 
and other waste disposal facilities were in progress and the results 
of thesi arc awaited as a basis tor the wider application ol this 
method (English translation 90 pounds sterling valid for 1995) 
Germany 

95-1916 

PCDD/Fs and non-o-PCBv In digested l ,K. sewage sludges. 

A 5LWM<1 (Uncaster l inivcrutv) S J HARRAD M S 
Mel AC HI AN S P McGRAFH and K ( JONES 
( hemtnphere 1995 50, No 1 5 I 67 

Sewage sludges collected from 12 rural and urban sewage works 
and archived samples from a long term agricultural experiment were 
extracted and subjected to a preliminary separation by liquid solid 
i hromaiogmphv Analyses were completed by gas chromalogra 
phv/mass spectrometry m some cases at high resolution The latter 
allowed lowrr chlorinated congeners and toxicity equivalents fTf Qi 
to be determined Total TEQ v alues were 19 206 ng per kg the urban 
samples were highest suggesting a major input from peniachlo 
ropbcnol usage The archived sludges covering the period 1942 
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{%(j indicated changing sources of polychlorinated dihen/o-p-di 
owns and dibcnzofurans (PCDD/F) over time and a decline in total 
ffcO since 195 0 H was possible (hat routine sludge applications 
vould raise soil TEQ above the 5 ng per kg limn in a few years There 
mv 12 references ILK* 

954917* 

Beneficial use of nutrients in sewage sludge. 

f J CORBIN (NSW Agriculture, Richmond) I BAMFORTH I 
COOPER and G J OSBORNE 

Vt ond Australian Conferent e on Biological Nutrient Kcmowl 
from Wasirwaier Proceedings BNR2 Conference Albury, NSW 
Some experience of the beneficial effects of sludge applications on 
cultivated sods in the New South Wales area is reviewed with 
indications of the extent of nitrogen and phosphorus contents of the 
Mil following the application of sludge and evidence of yield 
increases compared with the uve of inorganic fertilizers Increase* in 
ibe vicld of wheat of around 15 per cent were observed following 
sludge applications at rale* of 1 8 to 14 H tonne* per ha (drv weight) 
l umllv nutrient analyses of sludge gave values of 2-4 per tent both 
*m total nitrogen and loial phosphorus on a dr\ weight basis T rials 
on different soil types tended to give variable results the moM 
i larked increases in soil nutnent contents following sludge appliia 
rion being obtained from a brown sohxltc sod of fairly high sand 
ontent although the extraction procedure (Bray melhod) pmublv 
itnded to overestimate the percenuige of hioavadablc phosphorus 
More definitive answers were required to questions such as the effet t 
of soil type, climate fertilizer application rate and crop uptake on the 
benefitul yield increments following sludge applu alioti 
Australia 

95-191H 

' iKomposting In Los Angeles optimizes resource management 

k f ABRIKANI iBuiejuof Sanitation l os Angeles ( ahf i and 
R REARM > 

lad mIi 1994 35, No 12 SH Ml 

fhir to the US f PA s ban on municipal biosoluls dumping in the 
iv run I os Angeles was now achieving 100 per teni beneficial use 
d such solids ( unrentlv about 900 wei itins of 24 per cent solids 
natcnal per d are being managed through land application hi farms 
i t Arizona and southern C ahfornia composting in central C afiforma 
in 1 on sue energy recovery Initially various agricultural priului is 
were used as hulking agent* lor l ov Angeles biosohds bui more 
recently cocomposiinp wuh grass tunings is taking place in a 
programme known as bull ( vcle Recycle T.S.A. 

f haratlenzalion of the humic material formed by composing 
of domestic and industrial biowastes part l HPLC of the cu¬ 
pric oxide oxidation products from humic acids. 

N MIIKKKVTT Fnrrgv Biofuels JwAskvla) K HANNINE N 
J KMiUTINLN J HYOTVLAINLN and R ALFN 
( htmnphrrr 1994 29, No 12 2MW 2b 18 
Samples of sewage sludge source separated domestic and homeuI 
fora! bmwastc and activated sludge from a krafi pulp mill were 
tnmpoMed Fresh and humified compost samples were tested The 
hit imen content decreased after humification for all materials but 
*a* at kmst 4 times lhai of a sod control Humic acids increased in 
die sewage sludge and source separated biowaste composts during 
hurmficatinn but decreased in the pulp mill hiofdudgc Tire humic 
ids were degraded by a upnc oxide oxidation and the products were 
inalysed The vicld of identifiable aromatic degradation products 


wax between 0 9 mk! 2 0 per cent few all samples Mostly similar 
products were found in all samples, but trace* of b-chiomvantUin »« 
the kmft pulp composts might be a marker ton organically bound 
chlorine There are >5 references ITnliund 


INDUSTRIAL EFFLUENTS 

See also Abstracts 95-1690,95-1700 
95-1920 

Dynamic modelling of the effect of pH on flit nitrification of 
high-strength effluents. 

A FIRSING (lechntache Umvenitm Berlin) and U 
WIESMANN 

Ac ta HviirtHhtmua el Hwirobiologua 1994, 22, No 6 270 279 
(in Orman English summary) 

A kinetic model of the process of nitrification in « completely mixed 
systrm is pioposed which in addition to the com ettfrations of 
nitrogen and biomass also included the proton concentration m an 
operating vanablc 'Hie basis of the model is a senes of mass balances 
involving 8 specific component namely ammonia nitrite, nitrate 
dissolved oxygen curhoiuhoxide hydrogen ions Nittoumutnm and 
Nttroluutct IV resulting equations take into consideration the 
effre is of oxygen limitation and subsume inhibition Various reactor 
systems were used as a means of calibration and vert Bullion of the 
model me luding slirrrd tank rratlor and fluidi/ed Ived reactor con 
figurations FVve wcie levied against the model undet c ondifions of 
w idclv varying input cone enf nil ions TV level of agreement between 
the calculated and obsrrvcd measurement* was satisfactory for both 
types ot rea< tor nitrate production proved lobe the rate limiting step 
at high read mu velocities as this uuuiilion was associated with n 
limitation of the oxygen supply which influeturd die growth of ihe 
N it robin h r more than ihr Nittoiomorua (English translation 150 
pounds stnling valid for 1995) Germany 

95-1921 

A comparative study of the physical characteristics uf anaero¬ 
bic granular sludges. 

J 01 ARMHY (Birmingham l mvcrsiiy) arid ( I HIRSH R 
f*nn rs\ Safety and l m ironmrnuil Pioin turn I72, No B4 
241 246 

Data arc presented on ,i range of sludges from upflow sludge blankrt 
realtors m the I 1 K and Ihe NciVrlamts that were heating a wide 
range of wastewater sources including food p.qiermdl distillery and 
coffee wastes A feature of the results of thi physical and < hcrmcal 
iharac(eristics of these sludges was thal ihrrr was a wide granule 
strength r mge and thal in a given read or sludge granules sampled 
from die bottom were not as strong as thorn obtained from higher 
lesels In general a model suggest* thal graniil* strength is a function 
of the wastewater a carbonaceous substrate lhat will rrsuli in Dr 
formation of a i urbohv dr ate ru h extracellular polymer and any 
metal ions lor inorganics) present m Ihr feedstock L.K. 

95-1922 

Programme promote* waste minimiztftiim. 

B A PffTRICK (Montgomery Watv»n ITcnver Colo ) and L R 
CHRISTENSEN 

Water Environment A 7e<Hnolog\ IW 6, No 12, 44 49 
A comprehensive plan promoted and implemented in Lincoln, Ncbr 
to deal with liquid wastes of all type* other than municipal wrwage 
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ik outlined Following diicustionx with generator*. and hauliers of 
wastes (prim tpaliy industrial, bm including some commercial, from 
sources such <iv restaurants and (ar washes) a system of permits and 
charges was evolved A special treatment facility was built on the 
tile of an enisling sewage works where certain pro* esses ami fauli 
ties, such as a laboratory, could tie shared The new works were sized 
according to data by the generators and hauliers on the total annual 
volume the likely daily load per tanker and quality Each tanker" x 
load was briefly examined at the laboratory to ensuie that its quality 
conformed in that specified on a delivery note and the contents then 
discharged to a hopper allocated to that type of waste lie fore treat 
rneni Limits were set lor acceptability nothing below pH 4 5 or 
above pH 9 5 was taken, though arrangements were available on site 
for bringing wastes to within those limits Bnd details of the opera¬ 
tion of the scheme and of the works, which tame on stream in 1992 
are given Difficulties had been experienced with mechanical wear 
and tear on the blades of mixer impellers from the grit and sand 
contained m some wastes as compensation some greasy wastes had 
proved to be an excellent source lor methane production in the 
anaerobic digesters IJ S.A 


95*1923 

Indies trial wastewater treatment today and tomorrow 

H B POLS (Institute lor Inland Water Management and Waste 
Water licatmcnt lalysiad) and (j H HARMSIN 
WahrSitemt << Jnhnolt^x 1994 30, No \ 109 I 17 
Indusimil wastewater tientment processes are reviewed with respect 
inefficiency energy and uivironmcrual impact Physical waste* i 
ter treatment processes included inagulaiion/nouulalton preupita 
non sedinirniatmn loim flotation liltration marotiltraiion 
ultiahltration centrifugation and magnetic separation Ac cumuli 
lion techniques included ion exchange hunoiption adsorption 
stripping solvent extraction pertrnlinn and pcrviipornfion Con 
c duration techniques mvhided reverse osmosis evaporation ervs 
lulli/ation Iree/e concentr uion and eutectic freezing ( KemK.il 
treatment techniques nu luded aerobic biologic »l treatment atnero 
hie biologu nl treatment chemical oxidation vccl m oxidation super 
critical oxidation photocatalytic oxidation and elcuiolvtu detoxi 
fication A multi critena analysis was developed lor the determmu 
non ol a pnonty sequence loi these wastewater treatments 
Netherlands 


95-1924 

IHxtHhfetlvc treatment of liquid industrial wastes 

K 11 ONHAkl) (Munich lahtm.il University Daubing) 1’ 

MSNER W HAASC ind P A WIIDFRFR 

Water V lent r lr< hnolottx 1994 30, No A I >9 14"" 

The treatrncnl of industrial wastes using stripping evaporation and 
rectification is considered The principles and applications ol each 
technique are outlined Stripping effectively removes highlv volatile 
subsumes and can reduce ammonia totally f vaporation separates 
non volatile and less volatile materials from water in one pnxess 
step and is the fundamental protest step in multi-stage cleaning 
regimes fhe rectification method can be used for further treatment 
of distillates or for the treatment ol hazardous wastes, c g for ihe 
recovery of hydrochloric acid from aad wash waters from combus 
non plants for hazardous wastes l^rmany 


95-1925 

Persistence of Inoculated hepatitis A virus In mixed human 
and animal wastes. 

M Y DENG (Wisconsin University, Madison), and D O 
OLIVER 

Applied and Environmental Mu robwlogx, 1995, 61, No l 87-91 
The persistence and apparent microbial inactivation of hcpatuis A 
virus (HAV) in human wastes mixed with swine manure slurry and 
with dairy cattle manure slurry was studied Septic tank effluent 
containing HAV was mixed with both the animal waste slurries 
HAV was consistently inactivated more rapidly in the 2 types o* 
mixed wastes than in septic tank effluent alone or in a control culture 
A comparison of HAV inactivation in mixed wastes subjected to 
different treatments at the same pH and temperature indicated that 
HAV inactivation m the mixed wastes was related at least in part to 
microbial activity The results were relevant to the spreading of 
mixed wastes on agricultural soils U.S.A. 

95-1926 

Biological nitrogen and phosphorus removal In an anaero- 
hic/anoxic sequencing batch reactor with separated biofilm ni¬ 
trification 

G BORTONE (ENEA Bologna) E MALASPfNA I- SI ANTE 
and A Til CHf 

Wu/er dt 7ec hrw>log\ 1994 30, Nob UH 9 ( 

Nutrient removal in an anaernbiiAinoxu sequencing haich reactor 
with srparaled hatch biolilm nitrification was studied and compared 
with that achieved in a 5 siep anaerobic anoxic/oxic sequencing 
hatch reactor Piggery wastewater was used as lecd lire onacro 
bu/anoxic reactor showed verv good nitrogen and phosphorus k 
inov.il capacities and excellent sludge settling c hiracteristics 
However organic carbon removil efficiency was lower with nitrate 
than with oxygen Batch bioMm nitnlicatum achieved very lugt 
rmnlualion rates At 9K and more than 90 per cent respectively 
nitrogen and phosphorus removal were higher than in the anaerobic 
anoxu/oxK reac lor Italv 

95-1927 

( OD reduction kinetics In a biological batch reactor effect or 
impeller submergence and speed 

l) DFtPAh (Koorkce University) R K tiDHA and S D 
BHATTAC HAR\ A 

( hemual hrutineermf: Journal 1994 56, No 1 B4t B4h 
Data are presented on organic matter utilization in an agitated IV 
h> 4SO by 1070 mm reactor using a mixed culture of sewage origin 
Using impellei suhmergeme depths ol 0 2(K) nun and irnpelh 
speeds of 40 { 70 rpm the t OD rcduc non rate increased cons isle Mis 
as the impeller speed increased up to UK) rpm Moreover, as the 
impeller depth increased the COD reduction rale decreased with the 
maximal l OD reduction occurring at the surlacc 1 1 c at zero impede 
submergence) due to the large exposure of the water molecules h 
the air India 

95-1928 

The use of white rot fungus E unaim trvgb (Malatya) for the de¬ 
color! zati on and phenol removal from olive mill wastewater. 

() YESILAD4 (Inonu University, MaUtya), K FISMN and E 
YESILADA 

Environmental Teihnalogx 1995. 16, No l 95 100 
Cultures of white rot fungus were grown in diluted olive mill 
wastew ater (OMW) The organisms were assayed by the method of 
Savadi and EUouz The growth curves of static and agitated cultures 
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w ae similar, the cultures removed 31 and Vi per cent of (>MW, 
^oioor respectively, COD was removed by 40 and phenol by 72-7 1 
per cent Phenol reduction, which was parallel to colour removal, 
scared alto 8 d tnaihnoon, suggesting that most of the colour was 
phenolic in ongm Turkey 

95-1929* 

Effect of pretreatmrnt on the nutrient removal efficiency in 
high strength wastewater using SBR technology. 

K SUBRAMNNIAM (Queensland University Brisbane). J 
KELLER.K M HO, M R JOHNS, and P F GREENFIELD 
Sfi\>nd Austraium Conference on Biological Nutrient Removal 
tnmt Wastewater, Proceedings BNR2 Conference. Albury, N S W 
High * strength wastewaters from a large abattoir neai Brisbane were 
routinely discharged to a 5 stage pond treatment system with 2 
anaerobic ponds at the iront end to achieve 4 considerable reduction 
m organic loading Of llievc 2 ponds the first achieved less COD 
removal than the second, acting largely as a prc-acidiltcatinn Mage 
fhiee identical hemb-scale sequencing batch reactors (SBR) wen* 
up to test the possibility ot using this method for (renting the 
diluent Horn either anaerobic pond 1 pond 2 m a mixture ol die two 
and particularly the use of the SBR technique lor biological nutrient 
removal Almost complete nutrient removal was obtained in the case 
ot effluent Irom pond 1, the concentration ol oxidized nitrogen being 
reduced to 10 20 mg per lure, with less than 0 5 phosphate-phospho 
ms mg per litre and a residual COD of 100 200 mg per hire Fbesr 
levels could be maintained over a permd of 2 months For the diluent 
♦roni pond 2 however only partial m In fixation wax achieved with 
little overall leduilion of nitrogen and phosphorus With a mixture 
n! equal parts of both diluents, a good nuincnt removal peilormunce 
was achieved for pan ol the time The significance of these results 
lor further design of SBR systems for nutrient removal wav being 
investigated further Australia 

45-19311 

Film-scale, hlgh-strengtli industrial wastewater treatment 
evaluation by mathematical modelling. 

1 DOBOL V 1 ( Itcatwatrr luternahonal Ltd. WarrenpoiniJ, and I 
I AK AC S 

duor SnenreeV Itt hnoiog), 1494,30, No i 119 128 
Pilot scale experiments were conducted to select the best available 
tc hnologv lor treating slaughterhouse wastewater from the I Istcr 
I aim By Products Ltd rendering plant to comply with sinciri 
legislation the wastewater was characterized by high BOD total 
kiddahl nitrogen contents Single sludge nitrification dcmtrihui 
'ion technology was selected for the lull scale treatment plant A 
mathematical model of the plant was developed to verify the upph 
ability of the genetal activated sludge model under high conccntra 
bon influent conditions and to predict plant performance I K. 

95-1931 

Efficient biological nutrient removal In high strength waslewa- 
ter using combined anaerobic-sequencing batch reactor treat¬ 
ment. 

K SUBKAMANIAM (Queensland University Brisbane). P F 
GREENFIELD, K M HO M R JOHNS, and J KEt IXR 
v Wr Science A Technolog y. 1494, 30, No 6, 31 S 321 
Fhc effectiveness of a sequencing batch reactor process, m combi¬ 
nation with differing anaerobic pretreatmefrt processes, in the re¬ 
moval of carbon, nitrogen and phosphorus from abattoir wastewater 
examined In this combination of processes, the degree of 
•inacrobic treatment had to be controlled to maintain sufficient COD 


tor biological nitrogen and phosphorus elimination A reactor treat 
mg ef fluent from the first stage of an anaerobic w ustr water treatment 
pond achieved overall removals of COD, total KjekJahi nitrogen, 
total phosphorus and suspended solid* greater than 95.92,90 and 94 
pei ran. respectively A non bulking sludge with a sludge volume 
index of less than 100 mg pet g was obtained Atntralla 

95-1932 

Anaerobic treatment of distiller) slops In the circumstances of 
Central Europe. 

P JEN1CEK (Prague Institute of Chemical Technology) J 
ZABRANSKA, and M DOHANYOS 
Water Sarm e «t Technology. 1494, 30, No t I17-lbU 
Phc anaerobic treatment of molasses distillery slops in Central 
Europe, where sugar heel molasses are used as the raw materials and 
the larged production of ethanol is produced by fermentation, is 
considered Treatment of the slops in a pilot scale upflow anaerobic 
sludge blanket (DASBi reactor, opr rated for ? years o described 
Htc slops were diluted b\ other wastewaters from the distillery to a 
lomrnttuuon of 25 g COD (x*i Inn* and then treated in the reactor at 
i2Cat a volumetric loading rate ol 1 I kg permed A COf) removal 
rate ol 78 8 per tent was achieved with a volumemi gas pioduciion 
of 2 b tn^ per m3 d For the distilleries in the Czech Republic, this 
meam an annual energy potential of 1? 17 million ml ol gas fuel 
Crech Republic 

95-1933 

Pholodegradation of surfactants. XV: formation of sulphate 
ions in the photooxldation of sulphur-containing surf net Ant*. 

H HIDAKA (Mmci University Tokyo), K NOHARA. K 
(X)ISH1. J ZHAO. N SERPONC and E Vi LIZZE1TI 
Chrmosphert. 1494. 29, No 12. 2619.2424 
Hie phoUHkcompmmon of xurfuitaiit* containing sulphrmate, ud 
phatr or thioclhev c arboxylatr groups was studied /ini oxide wax a 
more efficient catalyst than titanium dioxide for the production ol 
sulphate ions No photnreductive decomposition to hydrogen sub 
phi dr was detected SulplMHiatc and sulphate gioups were prnbnhlv 
v on verted to sulphate ions \ ui sulpfuic ions Sulplndr ion production 
from i(impounds containing j bcn/enc ting quickly rcacbed equilib 
num l ondihons Derivatives wiih a sulphur group at an alpha c arUin 
produced more sulphate ions than those with a sulphur group at a 
beta i uibon Japan 

95-1934 

Wmtwatttlvtk degradation of simulated proticktr rimales In 
water and water plus soil mat rites. 

i K CHlAREN/r i LI fSUNY Otwrgo N Y » K J 
SCRUDATO, D L RAHERTY M L WUNDERLICH R N 
ROBERTS J J PAGANO and M YAT1 S 
( hemotpherr 1495 30, No J 171 1HA 

7iiarmim dioxide powder was added to emulated wastewaters con 
taming 5 commercially available pesticides and the suspension iff si 
dialed by L V light at VS5-400 nm for 24 h, extracted. comrmrated 
and anal wed by gas c hromaiography After 24 h 79, 47, 25 H5 and 
71 per ccni of piopy/amide die loran, tnadimcfun. thlorpynfov and 
perrriethnn were recovered respectively Similar results obtained in 
the presence of soil with die exception of inadimefon which was 
completely recovered Uisses were c nrtxidcred (be result of rmner- 
ah/ation rather than volaidiration and partial decomposition Any 
practical application would have to optimize flue simultaneous expo¬ 
sure of contaminants to light and catalyst U3LA. 
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9S-I9J5 

Anaerobic digestion of march particulate* In an upflow sludge 
btankel filter reactor. 

H H P FANG (Hong Kong University), and I S KWONG 
b.nvtnmmentul Technology 1995 16* No I, 13 21 
The effect of starch particulates on a laboratory anaerobic upflow 
sludge blanket filler realtor was evaluated at 37( and pH 7 0-7 S 
over 415 d during which the C OD load rose from 1 to SO kg per ml d 
Starch became the sole substrate above a load of 10 kg COD per 
mid Only about 1 2 per ernt of the starch remained unhydrolysed 
after treatment and about 5 9 per cent became voluble COD in the 
effluent for loadings up In 40 kg COD per rnl d 'flic sludge yield 
was 0 10 kg volatile suspended solids per kg COD, 86 1 per cent ol 
the COD was converted to methane Starch did not au umulate in the 
reactor 71 k* bulk of effluent solids consisted of biomass The starch 
degrading granules had a higher metlutnogcmc activity than those 
arming from the meiabolism ot soluble carbohydrates There die 13 
references Hong Kong 

95-1936 

New fluoride recovery process based on crystallization of cal¬ 
cium fluoride. 

I A GILSrN, ami I G ONDLRDEUNbhN 

Water A Waxtewatet International 1994, 9, No 6, )6 !8 

Phc ( rystalnc lor pioicss developed bv DlfV Water BV recovers 

fluoride from treated wastewater wirh euclient elhcieniy usiny 

controlled crvsralh/alion ot c ale mm fluoride in a fluidi/cd bed ivpc 

c rystalli/cr Lome ui idlcium chloride is adrled to the wastewater 

and the calcium fluoride is deposited as pelleis in a rapid and 

controlled reaction Typiutlly a Oystalactor unit can recover 5 18 

kg fluorine per h m2 ol factor cross section and can reduce the 

fluoride concentration to 2 S pprn Irnm 5 10 ppm The process wav 

suitable for many types id industrial wastewaters sut h as those 

produced m the steel, aluminium and dvc manufacturing industries 

Netherlands 

95-1937 

Start-up strategy for SBR treatment of complex Industrial 
wastewater. 

M MUNI/tOviedo Umversit>) A (i LAV1\ and M DIA/ 
Wafer V tem e ^ } ethnology 1994 30, No 1. 149 !55 
A star! up sirairgv tor sequential batch reactors (SBR) lor the 
biological treatment of industrial waslcwatcrs was developed using 
u pilot-scale column Die strategy was based on optimizing final 
efficiency in terms ol COD and settling cost ot the start up, sludge 
transport, and time Hie strategy was divided into Idling and condi¬ 
tioning periods with different restrictions lor each period Die 
strategy was applied to the start up ot a SBR treating a complex 
organic high-vultmtv wastewater Spain 

95-1936 

Pollution prevention and wastewater treatment in pulp and 
paper industry. 

H M PLXKj! VAKALlX) (Centre ol Advanced Studies and 
Research! 

Writer WrivhrHsUrr International, 1994, 9, No 6 12 15 
Pollution prevention and control measures in the pulp and paper 
industry arc reviewed in North America and Mexico Contemporary 
industrial practice, environmental standards, criteria for discharges, 
are trends in processes and prevention in the pulp and paper industry 
are discussed Ozone bleaching to replace the use of chlorine gas, 
hypochlorites and other bleaching agents had become practical It 


was possible to produce a wastewater that was virtually colour less 
and with an organic loading of 2 kg BOD per dry pulp tonne Oxygen 
bleaching was also being successfully utilized to reduce the BOD 
and colour in the chemical pulp by 50 and 60, per cent respectively 
In addition, hydrogen peroxide could also be used as a bleaching 
agent due to itv world market price reduction Mexico 


95-1939 

Treatment of pulp and paper industry wastewaters in novel 
moving bed biofilm reactors. 

B RUSTEN (Aquateam - Norwegian Water Technology Centre 
Oslo) E MA7TSSON, A BROCH-DUE, and T WESTRUM 
Water S< fence & Tec hnalogw 1994, 30, No 1 161-171 
A new moving bed btofilm reactor (MBBR) was developed wheiv 
the btofilm grows on small, free-floating plastic elements Pilot tests 
were conducted with the MBBR at 4 pulp and paper mills in Norwav 
and Sweden producing coated fine paper, bleached sulphate pulp 
chemi-tbcrmomechanical pulp and ground wood pulp, and neutral 
sulphite scmi-chcmttai pulp Effluent concentrations averaged be 
low 10 g BOD7 per m3 using an aerobic MBBR plant with a tota 1 
erupt) bed hydraulic mention tune of 40 minutes followed bv 
coagulation and solids separation Full-scale reactors were coti 
strutted at 2 of the pulp mills Scandinavia 


95-1946 

Advanced treatment of paper mill effluents by a two-stage actl 
vated sludge process. 

I. KNUDSENfl Kruger Systems AS Soborg) I A 
PEDERSEN and J MUNCk 

Water Sr icm e ^ 7 rchnulogy 1994 3(1, No 1 171 181 
A 2 stage activated sludge proccsv for the treatment ol content rat in 
paper mill wastewatei charac ren/cd bv a high load first stage and j 
low load polishing second stage is described Pilot scale tests wen 
conducted during 1991 ai a Danish paper mill producing pulp Iron 
recycled paper Soluble ( OD and BOD effluent concentrations n 
less than 210 mg pci litre and 10 mg per litre were obtained COO 
BODS and organa nitrogen reductions of 85 99 and 7b per cent 
were achieved Almost all ol the biodegradable organic substance 
were removed by the pros ess The pilot scale results were conform i 
by lull scale trsts at another paper mill Denmark 


95-1941 

Activated carbon addition to activated sludge In the treatment 
of Kraft pulp bleaching wastes. 

P CPCI.N (Boga/iu University Istanbul) 

Water Seieme A Technology 1994 30, No 1 181-192 
'Die eflca ol .Hiding powdered activated carbon IPAC) to activated 
sludge in the treatment ot Kraft pulp bleaching effluents containing 
large amounts ol non biodegradable matter was studied in continu 
ous-flow and batch reactors Isotherms were developed for PAC and 
biomass adsorption The nonhiodcgradable COD in the effluents 
amounted in 40-60 per cent of ihe initial COD Substrate removal 
occurred principally by biodegradation and air stripping and 
hiosorpnon effects were negligible The nonbiodcgrodable pan 
particularly colour, was effectively removed using PAC addition No 
bioregcncrauon wa* observed when activated sludge and PAC were 
combined The combined PAC and activated sludge process ap 
penned to be a combination of adsorption and biodegradation 
Turkey 
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* 5*1042 

Production dependent specific data of paper mill wastewaters 
information for tramneut and reuse. 

* H MOBIUS (CM Consult, Augsburg) and M 
CORDES-TOLLE 

*attrScumt*& Technology, 19*4, 3d, No 1 m 198 
flic selection ot suitable wastewater treatment processes in the paper 
industry depends on the type of wastewater characterized by specific 
data of paper mill wastewaters A table of mean values of parameter 
ratios for different paper mill wastewaters is presented Suitable 
treatment processes for different paper mill wastewaters are tk 
vented Treatment processes discussed are activated sludge treat 
merit anaerobic treatment followed by activated sludge treatment 
high capacity trickling filter followed hv activated sludge treatment 
aerobic submerged biof titers and low capacity inikhng filters The 
tcAtihibry ol water reuse prior to or follow mg biological wastewater 
treatment is considered Germany 


95-1943 

\dvanced biological treatment of papermlll wastewaters ef¬ 
fects of operation conditions on COD removal and production 
of soluble organic compounds in activated sludge systems 

i IRANI A (Munich Technical Cm versus Marching) B 
HI LMRI2ICH M PRIBYI F ADAMITT7 and V A 
Wll DLRFR 

U jer S nr nee St lnhn/>lvf>\ 1994 30, No \ 199 207 
Sequencing hatch reactor (SBR) experiments with paper null rtflu 
{ni and synthetic wastewater were conducted to examine factors 
dialing residual organic compounds m the effluent ol biological 
• vicw.itcr treatment plants Hu highest ( OD removal and best 
lodge settling properties for the papa mill wastewater were ob 
timed with the greatest sludge age (20 d) and the longest rate lion 
pc nod(22 h) In the treated paper mill wasiew Her 7^ per cent of the 
re vidual organics hiKl a molecular si/c range ol 10 000 1000 Da Tins 
0 ution contained the coloured constmicrits Approximately It) pa 
ml of the residual ( OI) consisted of murohmllv altered organic 
compounds Single substance analyses using G( MS and pyrolysis 
(>( MS were required to detect the effects of operating panmelcrs 
n die chemical composition ol residual COD Germany 


95-1944 

Xeiobk treatment of effluent from the wood panelling Indus- 
irv 

X / l I (Hong Kong Puhia hmt) B H BOVDFN and T> S( \ 
^(ttrr 6c lewr <& I ethnology 1994 30, No 1 217 22 * 

Intermittent decanted aerated reactors lIDAR) were used for the 
WogicaJ treatment of cucal>pt effluent from the thermo medium 
i al wood panel industry Five construction and operation of the IDAR 
is levcnted Total COD and BOD 4 ' removals ol SO HO and 90 % pci 
n>l respectively were achieved BOD and ( OD removals were 
greatest using a sludge age of greater than 20 d and I /M ratios levs 
than 0 2 Mixed liquor volatile suspended solids and solids retention 
hme were dependent on the initial concentration ol substrate and 
hydraulic retention time A kinctu model showed an overall sludge 
victd of 0 45 (g biomass per g C OF) removed) Biological treatment 
the IDAR increased effluent colour Hung Kong 


95*1945 

Decotorixatioti of mono-mo dm in wistmler by advanced 
oxidation process* a am study of acid red 1 and add yetkm 
23 

H Y WT (New Jersey Institute of Technology Newark) C H 
HI ANG and M C CHANG 
Chrmtufhyrr 1994 29* No II 2W 2607 
The photo-oxidation ol 2 non biodegradable am dyes wav studied 
in a \ ’V/hydmgen peroxide ptetixtemical reactor The dwnmpON 
non ol both dyes I olio wed pseudo first order kttteiuft Altering the 
hydrogen peroxide irtttml concent ration showed that (he reaction rule 
increased with increasing concentration hut reached a maximum at 
about 9 5 mM liu reaving the pH decreased the reaction rotr hot am* 
under alkaline conditions the hydrogen peroxide docompoatad into 
water and oxygen rather than hydroxyl radicals Increasing initial 
itt id red l u me. ent rations dec iraacd the reaction rule umjibmb l igbt 
mteinuv was positively correluied with the rate umsumt and also 
w ith the rrrnov al til total of game utrbon hom the reac tor ILYA 


95 - 1*46 

Dye removal from wastewater by adsorption on ‘wastr’ 
FedlFi/C rdll) hvdroxkie 

( NAMASIVA) AM iBharntltiar l’mvetxuv ( oimbaiore Tamil 
Nadu) R JtYAKDMAR and R I > AMDNA 
How f Munagemrnl 1994 14, No 7 64W'4K 
W asle ironfllh/chromiumfUD hvdroxide is generated from the treat 
menl of chmmiumfY |) containing wastewmeis m the fertilizer rn 
dustiv and has been used fnr the adsorption of ( on go red (direct 
dye) from aqueous solutions Various parameters that influence this 
adsorption process were examined unci these me hided the agitation 
11 me ihc initial dye corn nitration ihr pH and the adsorbem dosage 
Die waste was a powdci that had a parmIr size ranging from lexs 
than M to 500 um ami above ami since n was a waste prmluct any 
treatment method based on n was expected to be rcononnutll) 
m ible When tlie pH ol a solution containing 50 mg of Ihe dvr per 
lure was increased from Mo 12 the peuenupe removal was reduced 
from the maximal value of 91 t to 24 9 peT amt An advantage ol 
this waste was that neither the iron! Ill) nor ibf chromium! Ill) dis 
solved in the w iter being treated India 


95*1947 

O/omUion * an Important technique to comply with new Ger¬ 
man laws Tor textile wastewater treatment 
I GXIIR (Inshtut tin Tcxlilchmue dcr Douse hen Institute fur 
frxtil und I aset for sc hung Stull part Drnkrndotfi f 
iff KM A Nl T/ and W OWIHMANN 
H aitr S ntrut dt Ifthnolofs 1994 30, No ) 255 2hi 
German legislation idler imp the treatment of textile wastewaters is 
outlined I real merit techniques for textile wastewaters from pretrrat 
ment dyeing printing and finishing stages are listed Ihe most 
widely used process m Germany for wastewater treatment ol dvr 
plants was coagulation The potential for o/onafiori to replace or 
supplement coagulation is considered The o/onution of 10 reactive 
dvcv (Red 2 Red 120 Red 15 Orange 82 Blue 29 Red 12^ Med 
12 Blue 4 Blue and Red 2 M was investigated The specific ozone 
consumption for Ihc decoloration of I g of reactive dve watt) 25 0 4 
g ozone This corresponded to a 95 per cent decoloration and was 
accompanied hy a ( OD reduc lion of 5 70 per cent Germany 
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95 * 194 # 

On-tint monltorini and control of tb* textile wastewater col¬ 
our removal proem 

( N CHANG f fungiuu Emvcrsity 1 an hung C ity) R F VI A 
( CHAO and S IOJO 

Wairr Sc trnt r i£ Tn hnotoq\ 1994 10, No 1 265 274 
Hie finishing wastewater from textile plants is characterized by 
concentrated organic matter anti high colour Chemical oxidation is 
considered the most tout effective method of removing colour An 
on line colour measurement technique with feed hack control of the 
oxidation process is described f xpenments showed that oxidation 
rcduc lion potential (ORP) solution pH chemical dosage applied and 
resulting colour of the treated samples were linearly related The 
ORP value could be used as a control parameter of ihc oxidation 
process The results were modrllrd using a modified Nernst equation 
to relate oxidant dosage requirement to the working solution pH 
initial colour, initial ORP and final ORP Hie dosage requirement 
colour removal effluent y and time required to complete the oxida 
lion reaction could be calc ul ilcd I aiwan 


95-1949 

Removal of dye waste colour from sewage effluent - thr u&e of 
a full male or one plant 

IHC HOR( HI 1 Y (Severn Trent VS aler I td ( oventry) 

Wore; Sr itnte A 7n hnol<> K \ IW 30, No T 275 2K4 
(exilic dyeing within the Sevrtn I rent region l k produces highly 
coloured wastewater which has hern traditionally discharged uri 
treated into a lend sewn I he National Rivers Auihonty had vti 
colour standards lor certain sewage treatment works in the region 
Thcsr were based on a nvc r quality objective. cxpitssetl as absor 
hum col a filleted sample ll 7 w nc lengths ( oloui rrmov d methods 
include oxidation reduUion ulsorphnn ch« nmal flocculation and 
rnrmbr me filtiation O/nninon wis introduc'd at tlu I etk sewage 
trratmenl plain lor mloui removal Ihe o/onc plant has cnsuied 
compliance with the colour consent lor 15 out of T9 simples hut the 
I Of I per c cm compliant, e irqmrcd by ihc consent hul not quite been 
me i V K 


95-1950 

Recovery of chromium from tannery effluents using a redox- 
adsorption approach 

I i ODWYfR (l inwrick University) and B k HODNI V\ 

/ri urmil t>f l hrmu til 7n hmWng\ A Htntu hnt>log\ 1995 02, 

No 1 H) M 

A 4 stage'redox adsorption system was established loi the sep iraiion 
ami recovery of sodium and chromium!HI) using Arnberlile IR120 
H cation exchange resin to remove the sodium in the wiste stream 
in the second stage The lust stage involved the oxidation of tlic 
chromtum(UI) to the hexavalent form using oxidizing agents and in 
the third stage the anionic chromium!\H form passed imiHcred 
through the resin together with the waste stream and tn its duhro 
mate form was reduc ed b u k to the trivalent cnltonu form w hich was 
then removed from the waste stream by a second Amberlue 1R120 H 
ion exchange bed m the fourth stage Tins method could he applied 
to anv tom miration level enabling it to he used as a primary 
secondary nr tertiaiy treatment pnKcss Fire 


95-1951 

( Tirontium removal and recovery from tannery wastes: labo¬ 
ratory investigation and Held experience on a 10 mLVd demon¬ 
stration plant 

D PFTRU/ZEIXI flstituto di Rwxrca Mdle Acqur, Ran) G 
ITRAVANTi M SANTDRI and R PASSINO 
Waier Kctent e A Trc hnoU>x\ 1994 30, No T 225 233 
A new ion exchange process, the IERECHROM process for the 
removal sepaiation and recovery of chromium from tannery wastes 
is described 'Hie process is based on rhe removal of metals from 
liquid effluent using a weak electrolyte carboxyl resin followed by 
selective separation and recovery during a regeneration step A 10 
ml per cl pilot plant was designed and built to demonstrate process 
reliability Approximately 90 per cent of the mfhjent chromium wa 
recovered as chromium hydroxide Aluminium was partialis reto\ 
ered (37 per cent) as alum mate in the first regeneration step The res* 
was precipitated as aluminium hydroxide Feme species were quun 
tnativclv recovered in the final polishing step The economics of the 
process are outlined Italy 


95-1952 

2-Mercaptobenzothiarole degradation in laboratory Ted-hatch 
systems 

II Do Wl VI R {I aboralory lor Induslri il Microbiology and 

Biochemistry Hcverlen and H VIRAtHITRI 

Apptu d Mu rnhio/oifv and Hurt* /uio/<»g\ 1994 42, Nn 4 02T 

09 ) 

2 Men iptobcnzothia/ole (MB I) is used as a vulcaniz Uion ictckri 
lor in rubber manufacture and is present m the sludge ohtai icd Iroi 
rubber chemicals wastcw.ncr treatment MB] degr ulaiion w ts t \ 
amincd in lilniratoiv klivatcd sludge systems with the MBT bur > 
iddcd js a 5(1 per cent iqueous solution In tddition the sludgt s t\s 
contained be n/othia/nk tB I) 2 livdrux vhc n/oilua/oh (OR Id an 
btn/olhia/olc 2 sulphonaic (RTSOD llu* degradation ol MB I u 
SO and 20 mg per litre is illusli tied m the form of time vi rsu 
ioncentration profiles with the degradation trends ai both cornu 
tr Hums being similir in terms of (he time scale Other turn. vtr i 
v onu utralion profiles wc rc determined lur the effutnt MB l on fit 
other constituents (BI OBI md BT SOT) m the sludges Belgium 


95-1953 

Ioxkitv of 2-nu'riaptoben/othiazok towards bacterial growth 
and respiration 

II dr V\ f Vf R (Leuven ( aihohc l ruvcrsity Hc\erlec) k de 
MOOR andH VLRACH1LR T 

Applud \fi> rtthwlog\ and Rioter hnnlnRS 1994 42, No 4 611 
MS 

The effects ot 2 menapiobcn/othia/ole (MBT) cm b u hem ha i ah 
Pteadomomis fluorru ins Sanina lutru f r* ima t ttromvaf a Pan 
i tHi mv dcmtrtfuan t and So/ c hawmw rr c mo isme growth and res 
pi ration were examined in both poor and nth nutrient media Ok* 
cv idem c suggested that 100 percent growth inhibition was apparel 
at a 100 mg MBT per lure concentration although in certain mineral 
media inhibition occurred at somewhat lower MBT concentrations 
MBT also appealed to he active at the level ol respirators chains 
although growth inhibition was apparently more pronounced than 
respiratory inhibition Belgium 
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95-1954 

A hydrcrfj^Wlhkkeniii^flJIratkm proem for the treatment of 
waste activated sludge 

S E WOODARD (Woodard and Curran, Irx , Portland Me ). 
ind R F WUKASCH 

Sri«nrr A Technology, 1994,30, No 3. 29-38 
A process was developed for reducing rhe mass anti volume ot waste 
activated sludge generated by the biological treatment ol ii pharma 
LeuucaJ wastewater The waste minimization process involved room 
lempcrsuutr sludge acid hydrolysis using sulphuric acid which rr- 
mtted in 50*60 per cent solubilization of suspended soiidv reducing 
the mass ol solids Carbon dioxide was liberated, enabling solids 
separation and thickening to occur via flotation Submit ant hydro 
I v sate could then be recycled to enhance solids solubilization The 
reudual solids were pressure filtered to vakc dryness m excess ol 50 
percent solids Hydrolysis optimization studies hvdrolysaie recycle 
studies and filtration studies arc described USA. 


95-1955 

Kinetics of the aqueous alkaline homogenous hydrolysis of 
blah explosive 13*5 J-letraaz»- 13,5 J-telnmitrcHryclooctaiic 
fHMX). 

H M HfcJLMANN (t'ahfornid University, Los Angeles), M K 
S TEN.STROM, R V X HhSSELMANN. and L WIESMANN 
H uer Ac lence A Tet hmUog\ t 1994. 30, No 1 5 ] 61 
The kinetic s lor the aqueous alkaline hydrolysis ol the high explosive 
M 5 ^ tetraa/a 1 1,5 7 iftramirm ytiiKKiane (HM\) and the tem 
;vi mire dependence ot the late lonsiants were investigated in the 
ioelopmeni ol a tieatment scheme tor wastewater contaminated 
with the explosive Ihe proposed treatment scheme consisted ol 
ntsorpnon on activated carbon alkaline hydiolysis and biological 
Tratment The alkaline hydrolysis of I1MX was studied at 50 H(H 
H vlX w as analysed by HPLC Alkaline hvdrolvsis of MMX followed 
jsnido first-order kinetics Second-order lair constants were calcu 
- ited fiom the pseudo first orderequations fhetempci ature depend 
ticy of the rate constants was evaluated using the Arrhenius 
equation An increase of 10T led lo an average t 16 fold increase in 
'he vet ond order rate c onstants Lhe alkaline hvdrolvsis was rapid at 
'*0 HOC with have concentrations of 2 3 mmol hydroxide per litre 
l S.A, 


^5-1956 

Vika line hydrolysis of munilions-grade nitrocellulose 

1 1 Al LEMAN (Purdue l niversity West Lafayette I rut I B I 
MM, l) M QCIVFY and L O EyWHI A 
Hater V< icru r 7c< hnoiog), 1994. 30 t No 3 63 
( ( Unlove nitrate is used in the manufat lure of explosi vcv Particulate 
nitrocellulose residues have proved surprising!) stable when ex 
posed to conventional waste degradation methods and are presently 
burned in open pits 'fbc chemical degradation of nitrocellulose by 
dkahne hydrolysis was investigated using industrial'grade and mu 
nmons-gradc nitrocellulose live effects ot caustic agent (potassium 
hydroxide sodium hydroxide calcium hvdroxide) digestion trm 
filature (25 50f , and c auvtic doves i i 5 JO per cent; on alkaline 
hydrolysis were determined Detailed analytical measurements were 
untamed during batch digestion of 0 6 per cent nitrocellulose with I 
arid 4 per cent sodium hydroxide m 25C laiw caustic dosages at 
ambient temperature could achieve sizeable digestion levels <82 per 
cent of available carbon released with 1 percent vtxiium hydroxide) 
^ vanide at low ppm levels wav formed during alkaline hydrolysis 
Significant levels of nitrite and nitrate werr formed E-S.A. 


95-1957 

Treatahility of 2,4* D production vaskwitm. 

O TDNA> (Istanbul Technical Umvmity) S HR DEN, D 
OR HON, and 1 KABDASU 
Water Science ifc Teihnttiogy 1994, JO, No *, 73-78 
Wastcwalm from 2.4-D productiixt were chanielcriwed us acidic tpH 
W and containing 20.000-40,000 mg tYJD per litre ami 17,000 
30.000 mg chloride pci line Die chemical oxidation of die waisie- 
wutcr with hydrogen peroxide wax optimized with respect to oxidant 
dove, pH, catalyst type and concentration, and time lire optimal 
conditions were 3 1 hydrogen peioxidr COD oxidant dosage, 3000 
mg iron* 111) per hire as catalyst, and pH 3 Lnder these condition*, 
96 per cent oxidation wxs achieved A dosage of 0 5 I hydrogen 
peroxide COD led to 67 per cent oxidation Turkey 

95-1958 

Hie determination of anaerobic Nodegradabltlty of pharma- 
mi deal wastes by methanogenii activity tents. 

i /ABRANSKA (Institute of t'hemical iethnology, Prague), E 
JENICEk, ami M DOHANYOS 
Water Wmc A MWogv, 1994. 30, No L 101-107 
Mclhanogcntt activity tests wnr u*ed tor the determination of 
anaerobic btodegnui ability of 3 com cmnited pharmacrutteal wtuic* 
excess biomass from threonine production, mycelium after primil 
hum extraction And excess activated sludge from the treatment of 
othei pharmaceutical w asiewatcrs The initial biomass loudmgx were 
1 15 H 8 g ( <>t) jht g volatile suspended solids Retention times 
needed for HO |>er cent degradation elfnienev were evaluated and 
weic used to assess the start up biomass loading rale 1"he optimal 
subsinile i orn emi ation was evaluated as 12g( OD per lure Spec tin 
methane yields were 0 28, 0 t \ , () IV and U 30 lure methane (ter g 
< ( )f> fni the threonmc biomass Ok* mycelium the its fivated sludge 
ami the mixed waste respective!) Czech Republic 

95-1959 

Decremposing organic chlorine compound.* in dry cleaning 
wastewater by Fenton’* reaction on reticulated trim. 

'l IAKEMDRA (Nippon SteelCorp lokyo) K SEND 0,1 
Mt'KAI, and M SI VDKI 

H ah r St ien< e A Irihnolog \ l994,30»Nti 3 | 2V H7 
A method for degrading leinithlortaUhylenr and I 1J Itnhio 
roethunr iri div cleaning waslrwaltr wav developed using lemons 
reaction with iron Reticulated non was tin* most effective source of 
iron lestrd In model solutions of tclnuhloioeihy Irne in pure WAtrt 
the tetrachloioethvIrne w^as easily degraded to less than 0 I mg per 
litre within i h In dry cleaning wastewaters the concentration of 
ictiathiunielhylrnr did not f all below I 5 mg per litre even after 24 
h due to the interference from other organic compounds A combi 
nation of emulation and air bubble agitation led to the removal of 
99 8 per ^eni of ictrachlofocthylenc Japan 

95-1960 

Adsorption oft ri valent chromium km* from aqtiemis solutions 
onto activated cartmn, 

K Lf YVA RAMOS (( cnlrn <Jk* Invcxtigauon y i.studios dc 
lYisgrado San Ojis Potosi) l HlhNTLS Rl !BIO R M 
f*l ERKf.RC) rORONAfX) and 1 MLNDO/A-UAKRON 
hturrml off hemu al 7 e< hnt*U»g\ A Huaet hnolng\ IW5 6 2, 

No j (at 6 7 

In cxficnmentaJ work using < ACiR-iype activated carbon in a batch 
adsorber pH played a very imporlant role in the advorption of 
tnvalent chromium tores Thus, in studies on the effect of pH values 
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of 2. 4, 5 and 6 f there was no adsorption below 2 ami at pH values 
above 6 4 and the chromium^111) wa» precipitated as the hydroxide 
Maxima] adsorption was noted at pH 5 The adsorption capacity of 
the activated carbon was increased by about 20 per cent as the 
temperature was raised from 25 u> 4OC The technique showed 
promise as an alternative method for removing chromiumOU) from 
aqueous solutions Mexico 

95-1961 

Treatment of metal Industrial wastewater by fly ash and ce¬ 
ment fixation* 

( H WENT! (Delaware University Newark) and C P HUANG 
Journal of i nvtronmenUti hnftmeennx 1994 12d, No 6 1470 
1487 

A method for the treatment of industrial wastewater containing heavy 
metals using fly ash adsorption and cement fixation of the metal 
laden adsorbent was investigated 'Hie major alkalinity contributors 
of fly ash were calcium oxide potassium oxide and magnesium 
oxide The percentage removal of /me and cadmium from the 
wastewater increased with fly ash concentration Seventy and 100 
f»er cent /me removal was observed ai SO ami 100 g fly ash per litre 
dosage rrspeclively \ he experimental data tmild be analysed hy ihr 
Langmuir adsorption isotherm The cadmium and /me adsoipimn 
capabilities were 0 21 mg fxu g and 0 OS mg per g respectively A 
moitar specimen pie pared with 10 per cent metal laden IH ash 
showed a 56 d strength similar to that ot cement alone f omprrssivr 
strength tests showed that the optimal water to binding ratio was 
approximately 0 4S flic compressive strength of the mortar de 
creased with increasing fly ash or metal laden My ash content 
Leachates contained less than 0 I ppm of cadmium copper lead 
/me nickel ami silver There are 47 references U.S.A. 

95-1962 

C ompost ns an adsorbent for the treatment of hexavalent chro¬ 
mium. 

0 V SHARMA (Birmingham University) and( f HTRSILR 
/Vt >< ot S,i/m and h m tronmental Pram firm 1904 72, No B4 
2 U 240 

the performance of uk onut fibre based potting compost was exam 
mod tor .wlsoibmg JirnnmmU V I) from ac|iieous solutions at 25 'SO 
1 (X) and 200 mg chromium per litre concentrations and u pll range 
of less than 2 to 10 As the compost dose increased th< percentage 
chromium removal increased with the optimal removal efficiency 
(Kcunmg at pH 2 0 Under these conditions optimal re men a I was 
tic hies ed at u chromium concentration ot 200 mg per litre and a 
compost close of 12 g per litre Hie kinetic results indicated that the 
adsorption process followed a second order reaction rate with the 
lowei i one mirations being removed more efficiently and at a much 
higher rate T he prot ess was ec ononut alls s ublc due to the fac t rhat 
the compost was less expensive than activated carbon l\k. 

95-1963 

Ozonutirm of wastewater* containing organomelalllc com¬ 
plexes of lead. 

K FOIJKAY thculc Pol vice hnique de Montreal PQi R 
HAUSlER \ G BRIFRF* l) DAGFNAIS and F* PARROT 
Si tern e% ft Tn hmques dt /Tuu, 1994. 27, No 4, TO-V* tin 
French, English summary) 

Samples of industrial effluent heavily contaminated with lead 1185 
mg per hire) in the iorm ot organometalln complexes were subjected 
to a prc-ozonation treatment to enhance the lead-removal clftctcncy 
of the conventional coagulation-flocculation treatment The results 


from ozonation followed by coagulation with feme chloride m batch 
reactors, misted by a flocculation/fiotattoo treatment, indicated that 
a residual lead content of only 0 15 mg per litre could be achieved 
compared with 2 mg per litre using feme chloride coagulation and 
flocculation alone Some of the enhanced removal might be associ 
ated with capture of microscopic lead particles by the foam laser 
produced during the ozonation treatment, suggesting that foam for 
man on should be encouraged rather than suppressed if maximal lead 
removal efficiency was to be realized (English translation 12^ 
pounds sterling, valid for 1995) Canada 


95-1964 

Removal of trace Cdfll) from aqueous solutions by fungal ad¬ 
sorbents: an evaluation of seif-immobilization of Hhizopus 
oryzae. 

L HUANG (National Chiao Tung University Hsm ihu) and H 
H C HIU 

Water Science dr Tei hnology 1994 30, No T 245-251 
Hhizopus or\zae was cultivated and grown in the form ol panic k 
of different sizes in fermenters The effects of agnation internuv ui 
pellrt si/e were studied The effeus of particle si/e of pcUch/c 
mycelium on the adsorption of cadmium from water were invtsn 
gated Kinetics of cadmium adsorption bv native acid-washed an 
heat treated H oryzae pellets were examined Suspended mycehu i 
had a higher adsorption rate than the immobili/ed/pcllelized itivlc 
hum Acid washing had no effect on cadmium uptake Heat tree 
merit decreased cadmium uptake The optimal pellet si/c was '* 
mm formed m the fermenter at KX) rprn of agnation Taiwan 


95-1965 

Passive treatment of acid mine drainage with limestone 

R S HbDIN (l S Bureau ol Mines Pittsburgh Pa) G R 
W A TZl AT andR V* NAIRN 

Journal of l nxironmental Quality 1994 23, No 6 ] )*8 1 *45 
The performance was evaluated ot 2 anoxic limestone drain (At P 
systems constructed to add bicathoriate alkalinity to (low thioup 
and nunc dr image wains Water qualih data recorded if the M I 
effluents and at wells within the limestone beds during IS TO mom! 
monitoring programmes showed that treatment in the Howe Bride 
Al D increased pH h\ 0 5 onus alkalinity bv 128 mg per hue aru 
taluum h> 5t mg per litre but there wav little change m mitu 
tonceniraiionv ot ferrous iron (279 mg per litre) and manganese *4 
mg per lure) indicating little dilution by u nr on um mated water V 
(he MoiTison ALD with initial cone tn (rations of 216 mg ferrous iro 
per litre and 51 mg manganese per litre an average 17 per ecu 
decrease m manganese magnesium potassium and sulphate w s 
attributed to dilution Iron decreased bv M) per cent and the cquiv , 
leni of 249 kg non was estimated to be retained within the M P 
alkalinity and calcium increased by 248 and 111 mg per hire 
respectively Both mine waters had relatively high carbon dioxich 
pressures which enhanced ealute dissolution m the first half of th 
AIT) where most changes in mine water chemistry occurred Calcu 
dissolution rates at Howe Bridge and Mornson were 17 9 and 2 7 k). 
per d respectively and both ALD had a theoretical lifetime of mem 
than 20 years Passive treatment of mine waters in ALD syMcrm 
improved metal removal in downstream constructed wetlands 
U.S.A. 
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954966 

Studies of the separation of heavy mciak from waptcwnter sw¬ 
ing freshly prepared magnetite. 

S CHOI (Techrnsche Uruvcrvitat Hamburg Marburg) W 
CALMANO. and U PORSTNER 

A< ta Nvdmchmuca el Hvdrohwiogtca* 1994 ZL No 6 254 260 
, m German, English summary) 

Lx^nmettt* were performed to achieve a more effective removal ol 
heavy metals from electroplaung plant wastewaters of sorption onto 
magnetite In contrast to previously-reported methods such as the 
!crme pita ess the magnetite preparation and the coagulation stages 
were performed separately to assess the feasibility of improved metal 
removal without any increase in temperature or oxidation bv jur Pure 
magnetite could he prepared by mixing a ferrous salt solution with 
m equivalent amount of sodium hydro*ide at room temperature The 
addition of this artificially produced magnetite sludge to ihe electro* 
plating plant effluent resulted in a better degree of removal and it 
lower volume of mctaf-containing sludge than the use of sodium 
hydroxide for nickel the residual level of nickel in the supernatant 
was reduced to 0 5 mg per litre alter only 20 minutes, and for topper 
the concentmlion was reduced to only 14 ug per litre The improved 
separation performance was attributed to a combination of sorption 
^nd coagulation/ftocculatrun effects Hie use of magnetite prepared 
n this way is proposed ns a means of enhancing the performance of 
high gradient magnetic separation treatments in prefereme topow 
ikied magnetite (I nglish translation 240 pounds sterling valid for 
l ^ i (rcrmam 


9M967 

Development of a biorenitor system for the treatment of chro¬ 
mate wastewater using fc/ifernfrorter clmcae HOI 

K rifflf (Yokohama National University 1 TSl T H1DA K 
l RANO and H OH1AKF 

Warer S< ien< r cl Irthnofag\ 1994 TO, No 2 2^5 243 
\ nos el biorcuclor s\ stern vs is developed for thr treatment of 
vs istewaters containing toxn chromate and high strength organic 
jwtlluiants £ nieridnu u r tloti i uc strum HOI was introduced into the 
actor to rernos c chromite b> reduc mg it to tnvalent chromium T hi 
irowth and chromate reducing characteristics of strain HOI were 
studied C ultivation of HOI with aeration increased the chromate 
reduction rate in the hi ore actor The oxidation reduction potential 
itfuted the specific growth rate of HOI Chromate and organic 
compounds in artificial wastewater and metal plating wastewater 
wire satisfactorily removed in the reactor Japan 


95-1968 

\ model for calculating the steady state flux of organic uitrafll- 
(ration membranes for the case of cutting oil emulsion* 

M tifcj KACEM (Institut National des Sciences Apphquecs 
I chi louse 1 D HADJILN and Y A l RELIT 
( hemteal Engineering Journal 1995 56, No 2 27 12 
This model provides a basis for the design of cross flow ultrdillrn 
iron processes for removing chemical ami mechanical emulsions 
present m wastewater It gives the resistance of the polarization layer 
m terms of the pressure drop across the membrane the velocity of 
the feed fluid in the membrane module the viscosity and the demits 
die emulsion and was used to compare experimental results 
obtained with SARELF* A tuning oil emulsions in an ultrafiltration 
n k France 


95 1969 

Rtotogical treatability of i t lade finery «tc 

N M CHONG (Da Yeh Institute of Technology Change Hwal 
Water Spence TcchruHogy 1994 M, No 3 21 2H 
Amines are used in the desulphurauon proem m the petroleum 
Industry The biological treatment of amine laden refinery waste wa 
i m was s'udiod using shake flasks and laboratory w &k continuous 
flow activated sludge reactors for acclimating activated sludge to 
amine and for long-term treatment of amine arid amine laden waste 
water respccuvclv In the shake flasks, drethiwol amine and do so 
propanol amine had a prolonged lag time when first inoculated with 
indigenous activated sludge in a continuous flow rector treating 
ethanol amine there was a 93 per cent COD removal and 9g per cent 
mtnfu ation but the system was unstable due to bulking The bulking 
problem could be corrected using influent consisting ol constituent* 
that genet ate scalable sludge during activated sludge treatment A 
mean cell rexutenc* time of 5 d should be maintained feu die safe 
treatment of amine Taiwan 


954970 

Removal of VOC* from refinery and petrochemical waste¬ 
waters using dissolved air flotation 

S AL MU/AINI (Kuwait Institute for Scientific. Research Safat) 

H KHOKDAGIU and M I HAMODDA 
\inter St tent t S Tet hnology 1994 3d, No 3 79 90 
Ihc Shuiuhu Industrial Area (SI A) Kuwait generated 15 (MX) m3 
industrial waste per d which was discharged untreated or partially 
treated to the Arabian Gulf Volatile organic compound (VOO 
emissions from SI A v industrial wastewater were chum, ten red in 
order to design :i central wastewater treatment system Benrene 
toluene and ethylbenzene were identified Ihe total V<X' emission 
of these compounds was 0 I 3 2 mg per m3 A pilot plant was 
constructed to investigate the removal of VCX fiom wastewaters hv 
dissolved air flotation and granular activated carbon treatment The 
effects of detention time and VCX loading on stripping efficiency 
were evaluated Up to 20 per cent of influent V(X were lost by 
volatilization at an air water ratio of 0 5 Adsorption by dry granular 
ichvated c arbon led to the removal of HI 7 pc i cent ben/erte and 99 
percent of other V(X Coupling covered dissolved m flotation units 
with dry umated carbon columns was recommended to mimmt/c 
occupational exposure to VCX s Kuwait 


954971 

H ante minimization and pollution prevention at i plutonium 
processing facility. 

K K S PI Li AY (Ivos Alamos National I ahorutory N Mex ) 
iiVijfr Management 1994 14, No 7 61 3-620 
Ihe Lm Alamos National I abor alary had established n re scan h and 
development programme with the aim of processing plutnvuum with 
little or rio impact on the environment and in this tontexf had 
identified technologic* that were promising in term* rif waste mini 
mi/ill ion awl polluUon prevention BsttenliaJly waste stream polish 
mg uv remove final traces of plutonium and hazardous chemical 
condiments could be achieved through pm css modification* ttwr 
use of alternative chemicals and sorbents for residue removal acid 
recycling and die use of a variety of waste polishing techniques in 
an example high magnrlu field separation of paramagnetic actinide 
particulates and freeze drying were promising tor the removal of 
residual amounts of plutonium as fine (olloid.il particles in liquid 
streams which could not be removed by conventional ion exchange 
\n filtration protesses ILS.A. 
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95-1972 

Sorption of amdum on bentonltt 

S A. KHAN (Punjab Umvertity, Lahore). R. ur REHMAN. and 
M A KHAN 

Waste Management, 1994,14, No 7, 629-642 
The sorption capability of local bentonite relative to caesium-134 
was examined in terms of such parameters as contact time. pH, 
sorbent, sorbaic and complementary cation and organic ligand con¬ 
centrations. 'Thus, over a pH range of 1 5 to 11, the caesium sorption 
by the bentonite increased as the pH increased. Moreover, the 
caesium uptake by the bentonite increased as the bentonite concen¬ 
tration increased due to the greater availability of exchange sites at 
the higher bentonite concentrations There was evidence to suggest 
that some organic complex mg agents such as EOT A, and certain 
natural ligands (including oxalic and citric acids) affected caesium 
sorption such that the higher the concentration of the ligand, the 
greater the sorption reducing effect. There arc 34 references 
Pakistan 

95*1973 

Zeolites for nuclear waste treatment: ( o, NJ, Z uptake Into 
synthetic faujasites X & Y: I. pH effects, calcination, elution 
and encapsulation studies. 

A DYER (Salford University), and J K ABCHJ JAMOUS 
Journal of NadioanulyUtal and Nuclear Chemistry, 1904, 183, 

No 2, 225 233. 

Two synthetic laujaslic zeolites, designated X and Y, were examined 
with reaped to their uptake of cobalt, nickel and zinc radioisotopes. 
Distribution coefficients were obtained with and without competing 
cations at various pH values Elution was studied with zeolites 
containing cobalt, nickel and zinc radioisotopes, taking account of 
the effect of acid and alkaline conditions, calcination and encapsu¬ 
lation in cement Ixach rales arising from the study were calculated 
Zeolites X and Y were suitable for decontamination of aqueous 
wastes containing the isotopes studied Cement encapsulation was 
helpful, hut caU iiuUion offered no advantages U.K. 
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See also Abstracts 95-1670, 95-1673, 95-1685, 95-1687, 95-1692 
95-1974 

An MjEstesNmenl of the risks associated with PCDI.)s and Pt'DFs 
following the application of sewage sludge to agricultural land 
In the UK. 

A P JACKSON (Environmental Resources Management, 

Oxford), and G 11 EDUIJEE 
Ckemaspherr, 1994. 29, No 12. 2523-2543 
A model was developed to predict the transfer of polychlorinated 
dibenzo-p dioxins (PCDD) and polychlorinated dibenzofurans 
(PCDP) from sewage sludge treated soils to the human food chain 
Predicted concentrations of PCDD and PCDP in potatoes. cereals, 
root and teat vegetables were in close agreement w ith concentrations 
reported by the Ministry of Agriculture. Fisheries and Food Assum¬ 
ing a half-life of 10 years in sludge-treated soils, and 10 years of 
application of rurally sourced sludge, the total exposure of an indi¬ 
vidual whose diet is derived solely from sludge-treated soils would 
be 2,6 pg international toxic equivalents (J-TEQ) per kg,d This is 
lower than the Tolerable Daily Intake of 10 pg l-TEQ per kg d 
recommended by the U.K government, U.K. 


95-1975 

Soil, groundwater, rad i fa 4ad|Hrated 

bigtooth aspen oapUng < 

i. P HART (Michigan State University, East Lansing), and P. V. 
NGUYEN 

Journal of Environmental Quality. 1994, 23 fl No,6, 1257-1264. 
Approximately 10 Mg dry, anaerobically-digested municipal sludge 
per ha containing 590,300,27,420 and 48 J kg nitrogen, phosphorus, 
potassium, calcium and magnesium per ha. respectively was applied 
to 35 m2 plots in a IQ-year-okJ coppice bigtooth aspen (Populm 
xranduienta) stand and subsequent changes in the ecosystem were 
monitored for 4 years. Sludge fertifixation resulted in increased 
nutrient concentrations in the forest floor but not in surface or 
subsurface soils. The sapling growth responses to sludge application 
were comparable to those reported previously and no detrimental 
effects on tree regeneration were observed. Soil leachate contained 
an average of 7 64 mg nitrate-nitrogen per litre with a maximal value 
of 2H.8.3 mg per litre Data from 5 monitoring wells showed that 
following sludge application groundwater nitrate-nitrogen concen¬ 
trations reached a peak of 4.3 mg per litre during the first snowmelt 
of the second year and then rapidly diminished to approach back 
ground levels No groundwater samples exceeded the potable water 
standard of 10 mg nitrate-nitrogen per litre The results indicated that 
the ecosystem would continue to adjust towards natural levels of 
plant nutrient concent rations, physiological processes and growth 
LLS.A. 

95-1976 

Assessment of salinity-related mortality of freshwater bacteria 
In the Saint Lawrence estuary. 

J PAINCHAUD (Universite Laval. P Q ). J C THERRIAULT, 
and L LEGENDRE 

Applied and Environmental Microbiology, 1995, 61, No 1.205- 
208 

A methodology involving the combined use of dilution cultures and 
diffusion chambers was used to study the growth response of fresh 
water bacteria from the St. Lawrence river exposed to brackish 
waters from the upper estuary The growth of freshwater bacteria 
was reduced by 15 and 50 per cent after exposure to salinities of 10 
and 20 ppl, respectively At lower salinities, no growth reduction was 
observed A salinity of 2 ppt even stimulated growth The longitudi¬ 
nal distribution of bacterial abundance peaked at this salinity The 
results suggested that the decline of bacterial abundance in the 
low-salinity w aters of the estuary w as not caused by salinity-related 
mortality of freshwater bacteria U.S.A. 

95-1977 

Invertebrate community responses to physical and chemical 
factors at the river/aquifer interaction zone: 1. Upstream from 
the city of Lyon. 

S PIJF.NET (Universite Claude Bernard, Lyon), and J GIBERT 
Arcluv fur Hvdrobwtogi* . 1994. 132, No.2.” 165-189. 

An assessment was conducted into the effects that individual chemi¬ 
cal and physical parameters in the Rhone river basin might have on 
the distribution on species and the community structure at the inter 
action zone between surface and aquifer The data were gathered 
from 7 sites on the Rhone nver and Ain river in south-eastern France 
in the period April to June 1991. Multivariate statistical community 
analysis ami parameters such as abundance, richness and diversity 
indices indicated that the composition of surface and interstitial 
communities were related to some extent to some of the chemical 
factors and variations in metal concentrations in water or sediments 
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In particular magnesium, potassium sulphate oxygen and metal 
^naenuations could be associated with faunal populations Sues 
vi tth rinc or copper conuunmation generally had lower divmit) ami 
tower numbers of individuals The variations found between mver 
tebrme sensumtics to trace metals panicularis for hvpogcan j/v 
n*%, suggested that consideration of their use in trace metal 
broiwnitors would be premature There arc H7 references France 

95-197# 

(, radicals of subsurface water toxicity to oyster larvae in bars 
and harbours in California and their relation to mussel watch 
bioaccumulation data. 

B KONAR (California State Department ol Pish and Game Moss 
Landing) and M D STLPHHNSON 
ihemosphert. 1995 30, No 1 J6S 172 

Sub-surface water samples from several harbours were examined bs 
48 h toxicity tests on Crafjowrru j?rgm larvae at 2(X’ and 74 ppi 
salinity After the test the proportion of abnormal larvae defined as 
those which failed to develop into the prcdisscxonch I stage was 
urasured The results were t ompared hv linear regression with metal 
md chlorinated organic compound contaminant levels In some 
h irbours increasing toxicity tome icltsd with rising tissue concemra 
tons of lead copper silver /me chlordanc cndosulphan tlieldrm 
md PCB There were no correlations in other harbours No vigmfi 
cant relationships were established when ail the data were pooled 
Both bioassay and chemical analyses of contaminants were needed 
u assess loxic it) in these loc ations l SjV 

95-1979 

Hlstopathologv of kidney of € Hanna punctalm exposed In 
chronk mmlefhal level of Kl*uin, mercury and ammonia 

S BANTR/n (Visva Bharati I‘mvcrsitv Saniinikctan West 
I engal) and S BHAHACHARYA 

/ njiixu otof>\ and i n\ironrtuntut Sntrt\ 1994 29, No 1 2f>‘> 275 
i hijrtrut punt talus were exposed to l ban r2 M pph) mrre uric 
hlonrle ( lb 7 pph) and aqueous arnninm ill S (*4 ppm ito mvcsiig in 
hidoputhologic al Lhangts in head und trunk kidneys on 1 2H M uid 
*0 d o( exposure Fhe head kidney showi d degeneration inddisptr 
sion of inter renal tnd chromalhn tissues and necrosis in hatmopoir 
\h elements 1 ish exposed to I Km and rnercurv had kidnev lesions 
throughout the entire experimental pc nod 1 1 stems due to ammonia 
healed during the first ph isc ol treatment Abnormalities in trunk 
kidneys included renal lesions consisting of minimal in mild multi 
local acute tubular epithelial degeneration karyolysis and dilation 
of shrinkage of Bow min s capsule and glomerulus LUan and mcr 
urv treatment gave a highly significant decrease in dimension of 
Bowman s capsule and glomerulus at all sampling days except day 
2H With ammonia there was a significant rtcJutnon in i)h si/t of 
Bowman s capsule and glomerulus throughout the experimental 
period except at day 2K On dav 28 therr was little dilation of 
Bowman s capsule and a significant dilation of glomerulus India 

95-1980 

Anakram stream acid! Beat ion and metal contamination ef¬ 
fects cm a salamander community 

D J Kt CKfcN (North f arolma l mversity Ashevdlci J S 
DAVIS J W PFTRANKA and C K SMITH 
Journal of F^nvironmtnial Qualify I 994 23, No 6 H J I 17 17 
The rmcrohabitatx density and age structure of Appalachian stream 
side forest salamander communities were determined in 7 plots 
af f ectcd by a 15 year-old Anakecrta rrx k road fill which released a 
f, *XK leachate containing ferrous sulphate sulphuric me id and metalc 


and in 5 uncowammatcd plot* In contammaied plots species with 
aquatic larval stages quadnmmukaus and f*irvtta 

v% jJdrnu?) were almost completely eliminated while the numben of 
\peues using both streams and seepages for breeding the P*smo& 
mihm in km/'/wfui complex) were reduced from approximately h7 
to *5 animals per pktf Terminal breeding specie* \hethadm for 
dam urn: l>txmo^mihm wnghtt) were significantly more abundant 
on impacted plots than on control plots There was no evidence of 
shifts in mu rohahuai use due to Anakocata exposure but an increase 
in the abundance of f* pndam juveniles from 2f» per cent of the 
population m control plots u> 48 per cent in impacted plots wan 
probably due to the absence of predation bv D qmulmmat Hiatus and 
reduced competition by stream breeding adults Stream eunumma 
non resulting from Anakecata exposure had duett and indirect 
effects on xmcaimidt salamander communities ami \peucs with 
btphasic life c >i lev weit useful indicators Hiere tin? *9 references 
T.S,A 


95-19111 

Die effect of catchment liming on bryophy tes in upland Welsh 
streams, with an twammernt of the communities at risk 

S M WIl KINSON (Wales Univmii) Cardiff) and S J 
ORMI ROD 

Aijiuilu ( on ve notion 1994 4 , No 4 297 MXi 
Six upland streams were surveyed lor aquatic bryophyiev during 
1987 1991 nml 1 catchments limed experimentally m 1987 1988 
Nmr further streams were surveyed over the period to obtain more 
knowledge of tbe bryophytr loiwmmilies where liming might sub 
sequentl> occur Tmnxformed data were analysed by analysis of 
variant e 1 wenty nine brvophyte species were noted on the wetted 
margins ol the 1 S streamy the pert enlagct over lor most spec »rs was 
N low 5 per cent apart from Manila t om/oeuo which trot lied 7 1 
per tern This species declined sutaUnliallv m lime tripled stiearm 
md no other specie^ me reused to replace H In general total bryo 
phuc cover fluctuated (mm vc n to you and masked nn> rrspcmxex 
to liming whu h might have ck cuitecl Implications for invencbnuts 
a mild need to be considered where i ate hmerit liming wav proposed 
Pure arc 10 iff ere ihcs D.K 


95-I9H2 

Subacute loxlciiv of amnumla lo AtJuntic salmon (S almo utlar 
L ) in veil water efTects on water and sail balance, plasma corti¬ 
sol and plasma ammonia levels 

M B KNOPH (Norwegian College of Veterinary Medicine 
Oslo) and V A Ol Sr N 
Aquatn IoihoIo^ 1994 30, No 4 295 110 
Allaniic salmon (Wmo uitar) fw^tsmolix weighing MX) g were 
exposed to vublethal ammonia levels (levs than 1 HX) ug ammonia 
per litre) in running seawater lor S weeks Plasma cortisol was 
malvsed j* a primary stress response indnatm Skrlclnl muscle 
(issue water lontem arid blood plasma osmolality and ion levels were 
analysed as indicators of water and salt balance disturbance Plasma 
cortisol was significantly »m reused at all water ammonia levels 
ribovc control alter 2 weeks of exposure but the U vcK were low and 
tfid not increase with incteasing ammonia levels No effects were 
found on muscle tissue water content of plasma sodium or rnagne 
sium levels for skeletal musrle tissue water content plasma osmo 
lalu> and ion levels the lowest observed effect com eruration was MI 
up per litre after 2 weeks and 100 ug per litre afier 5 wr^eks of 
exposure There arr 56 references Norway 
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05-1983 

Effect of pH ot) the distribution and occurrence or aquatic 
fungi in six W«*t Virginia mountain streams. 

T DUBBY (Northern Illinois University, Dr Kalbh S L 
STEPHENSON, and P J EDWARDS 
Journal of Environmental Quality, 1994, 23 , No 6, 127 M 279 
Aquatic fungi were sampled in 3 streams with water pH above 5 9 
and 3 more acidic streams using various types of organic bait and 
leaf bags ami by membrane filtrution of stream water to extract 
comdia The stream rnycoflora consisted of 156 uxa including 47 
zoo&poric fungi (24 chytndiaccoux lung) and 23 water moulds), 60 
(ngokltan hyphomycetes* and 49 non-lngoldmn hyphomycetes The 
number of zooxpont taxa ranged from 27 in the stream with the 
highest pH (7 9) tn 15*18 taxa in all other streams (pH 3 2 60) 
indicating wide tolerance to pH Ingoidian hyphomycctes uxa also 
increased with streamwater pH, red oak (Quercus rubra), sugar 
maple (Ac rrsac c htirum) arid red maple (Ac rr ruhrum i/beei h (bogus 
griwdifolta) Iral bags were loloniml by 16 0 15 1 and 15 2 hv 
phomycetc taxa, respectively The distribution pattern for non-ln- 
goldtan hyphomyceies was less dear and the number o( filtered 
(omdia dec reused at both extremes r>( the pH grudirrvt Aquatic fungi 
could fie useful imJiLJlon of the biologiral integrity of acidified 
stream ecosystems There* me 67 references U.S.A. 

05-1984 

Toxicity of metal-contaminated sediments from the upper 
Clark ft ork river, Montana, to aquatic Invertebrates and fish 
In laboratory exposures. 

N E KEMBLE (Midwest Science ('enter, Columbia, Mo ), W G 
BRUMBAUGH, h L BRUNSON,! J DWYER, C G 
INGKKSOLL, D F MONDA, and D F WCK)DWARI> 
Environmental Touiologs itrul Chrmtttn, 1994, 13, No 12, 1985- 
1997 

Sediments of the upper Clark Fork river. Mont USA, were con- 
laminated with arsenic. cadmium. < upper lead, manganese and /me 
I mm mining activities The toxicity of pore water Iron) ihcse sedi 
merits was determined using Ihiphnta magnet i4H h exposure), rain- 
bow trout (Urn ttrh\m hus mvAivt) t% h exposure) and Mitrotox 
Whole-sediment toxiuiy IcMs were conducted with Usaltlla azttya 
(2H d exposure). ( htrnnomu\ rtpanu\ I 14 d exposure), /) mayna 
(2 to 22-d exposure) Hie toxiutv of pore water samples was 
reduced with 5 7 d of storage relative to 1 d of storage Wholc-sedi 
merit samples from Milltown reservoir and the Clark fork river were 
toxic to nmphipods nudges and rainbow trout but not lo daphntds 
The sensitivity ol the oiganivtns in whole sediment toxicity texts 
decreased tn the order // u;tei a, (' rtpanux t) mvAui, l) magna 
The relative sensitivity ot the 3 end points evaluated with H a:tr<a 
decreased m the order length, sexual mntuutv. survival I actors 
controlling metal bioavailabihtv are discussed Hicrr are 40 refer 
ernes U.S.A. 

05-1085 

Physiological changes and tissue metal accumulation In rain¬ 
bow trout exposed to foodborne and waterborne metals. 

A M FARAG tWyoming University, lairamie), C J BOE.SE. D 
F WOODWARD."and H L BERGMAN 
Environmental Totuologs and Chrmutn , 1994, 13, No 12, 2021- 
2029 

Sediment from die upper ('lurk Fork river, Mom USA. was 
contaminated with metals from mining activities Sublcthal physi¬ 
ological effects (necropsy assessment, lonoregulatory dystuncUon, 
oxidative stress) and metal residue accumulation in tissues were 


measured in rainbow trout iOncorhynchus mvkus) led a metal-con 
laminated diet and/or exposed to waterborne metals for 21 <1 Con¬ 
sumption of metal-contaminated food affected scale loss and metal 
accumulation in gut tissue of adult trout Exposure to waterborne 
metals affected survival, scale loss and metaJ accumulation m gtll 
and kidney tissue Combined dietary and waterborne exposure 
caused lipid peroxidation in the kidney of adult Fish and decrca&ed 
whole-body potassium of juvenile trout The importance of the 
dietary pathway for metal exposure of fish in the Clark Fork nver 
was demonstrated There are 34 references UiLA. 


05-1086 

Population and community effects of sediment contamination 
from residential urban runoff on benthic macroinvertebrate 
biomass and abundance. 

A F C ASPER (Southern Illinois University, Carbondale) 

Bulletin of b nuronmental Contamination and Toxicology, 1994, 
53, No 6, 7%-799 

Macnunvcrtcbratev and sediment samples were collected from a Ukt 
with 2 sub basins one of whuh received runoff from a residential 
area (sub basin R), the other from a vegetated area (V) Sediment 
samples were analysed for trace metals, and manganese, lead and 
zinc concentrations were found lo be significantly higher m R 
Matromvertebrates were identified, and abundance per m2 and tola 
g wet weight of the taxa per sample site were determined Fifteen 
lax a were found in R and II in V, and total site abundance and tot il 
site biomass were greater in R The pollution intolerant prtdaioi 
SuiliA was more abundant in V but 6 pollution tolerant Lixa were 
more abundant in R U.S.A. 


95-1987 

Dietary and waterborne exposure of rainbow trout tOncorhyn * 
chm mykiss) to copper, cadmium, lead and zinc using a live 
diet. 

f) R MOUNT i ENSR Consulting and Engineering Fort Collins 
Coin), A K BARTH T D GARRISON. K A BARTEN. and J 
R HOCKFTT 

tnvironmental Tautology and Chemistry, 1994, 13 , No 12, 2031 
2041 

Hie effects of 6()-d exposure of rainbow trout {(Mr orhvnrhut wv( 
ml trv lo diets of hrmr shrimp \Arirmtu sp ) naupln contaminated 
with topper cadmium lead and/or/me were investigated Dinars 
concentrations led to trout were selected based on mcul concentra 
tiom measured in invertebrates collected from the Clark Fork nver 
Mom .USA All fish receiving metal-enriched diets w*ere also 
exposed to a mixture of metals at subldhal concentrations in the 
water In all treatments, fish showed increased tissue metal concen 
trillions Survival and growth were unaffected by dietary concentra 
tionv up to 55, 170, 350. and 1500 ug per g dry weight for cadmium 
lead, copper, ami zinc, respectively Fish ted copper concentrations 
above those found in the river (660 and 800 ug per g dry weight i 
showed 30 per cent mortality but there was no effect on growth 
There are 33 references U.S.A. 
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jotkUy of cMfaotam, bexa valent chromium and copper to ma¬ 
rine Orii larvae (Cyprinodon wttgatas) and i-opepods tTtsbr 

1 H HUTCHINSON (ZENECA Limited Bnxham) T D 
WILLIAMS, and G i BALES 

Marine Environmental Research, 1994,38, No 4 275 290 
Toxicity tests were performed on newly hatched larva ol Cyprmadan 
vanegmus and on adult females with egg sacs and rvauplii of Tishe 
baitagbat Toxicity of cadmium, chromium! VI) and copper to fish 
w as measured by survi val and growth rates over 7 d and to copcpods 
bv survival and reproduction over 8 d exposure f or fish iar>a v % h 
LC50 values were l 23 3J 6 ami greater than 0 22 mg per litre lor 
cadmium chromium and copper respectively Subchrontc values 
iSCV) were 0 75 24 0 and 0 16 mg per hue respectively For 
uipepod nauplu and adults % h LC50 values for cadmium were 0 46 
md 0 34 for chromium 1 60 and 5 9 and lor copper 0 064 amJ 0 OSH 
mg per litre respectively SC\ lor nauplwr survival and adult 
survival or reproduction after 8 d were 0 024 0 42 and 0 008 mg per 
hire for cadmium chromium and topper There are 39 references 
l K 


9MW9 

Effect of pH and time on thr acute toxicity of copper sulphate 
to the dilate protozoan Tttrahvtnena thermophda 

I) SCHLTNK (Arkansas University lor Medical Science l iltle 
Rock) and ( 1 MOORr 

Bulletin of / m tronmrniaJ (contamination anti Tout ology 1 ( 8)4 
5 3, No 6 K00 H04 

( uliurcs of Ictrah\mrn4i thermopiula werr exposed to 10 uM of 
tdinium chloride or copper sulphate tor 24 h ( admiutn caused 100 
j»cr cenl lethality hut copper caused 98 5 per tent (sigmlicaiitlv 
Itlfercnl) In subsequent studies copper sulphate ioriccnirahons o( 
/ 10 ppm were applied at pH values of 6 7 or K for 24 % h Al pH 
^ the IX'SO decreased by Ml per cent from 24 to 96 h As pH increased 
from 6 to K lethality genu alls decreased hul lethality ftom corvccn 
(rations above 3 ppm was greater at pH n than al pH 6 or 8 1 
thermophiiu appears relatively resistant to copper toxicity with thr 
greatest toxicity at a pH range where mclal uptake would hr maximal 
\n intracellular mechanism was prohahl> responsible for the rtsis 
1 incc l.S A 


95-1990 

( hanges In oxidative metabolism in selected tissues of the tmh 
i Scylla i errata) in response to cadmium toxicity 

R SRLENIV AMJLA RLDDY (Pondicherry University i and A 
BHAGYALAKSHM1 

/ itvoxH ology and Environmental 'xtjety 1994 29 * No 3 255 264 
V \lla s errata were exposed to a subtcthal concentration (2 5 ppm) 
of cadmium chloride and the following observations made Phene 
were increases in lac late levels m hcpatopancreas and muscle 
haemolymph sugar levels phosphorylasc glucose-6 phosphate dc 
hydrogenasc. acid and alkaline phosphatase ammonia urea and 
glutamine levels protease alanine aminotransammasc aspartale 
ammotransaminasc glutamate dehydrogenase AMP deaminase 
adenosine deaminase argma&e and glutamine synthetase There 
were decreases in glycogen total carbohydrates and pyruvate in 
hepatopanereas and muscle lactate succinate and rmtfatc dehydro 
getuse, cytochrome c oxidase, and magnesium ATPasc protein and 
free amino acid This showed that cadmium affected oxidative 
metabolism and induced hyperammonemia with S i errata switch 


mg over their metabolic profiles low unto. compensatory mechanisms 
for survival m cadmium polluted habitats There are 51 references 

India 


95-1991 

\ decade-tong perspective on a hkMcitor of pollution ln»* 
poses Id ttpanassa obt&ieta on Cape Heniopen, Delaware hay. 

L h CUR FIS (Delaware Umsmily Newark) 

Marine km inmmenta/ Retean h 1994, 38* No 4,291 302 
Impose* (imposition of male characters on lemalc gastropods) was 
determined by dissection ol 1686 estuarine gasirofiodc IImmumw 
alnoleut collected in 1992 from 1400 in of shoreline on tfsc Cape 
Hen I open sandflat Delaware bay Data gathered once 19HI were 
also assessed Irnpcwex occurrrd throughout die habitat at xariabk 
frequrnev dk 64 per cent) at 44 louitmrn Intensity ol rxpreftum was 
slight Impose* frequency increased Inun I per cent in 1981 U> 30 
pei cent m 1992 there was a weak corrclafum between pcnrnutgf 
impose* position on the xandflat and treated parasitism Samples 
collected Umhest Irom the beach and with a largei proportion ol 
females parasitized tended to hint fewer imposexed Innate* la>wei 
intertidal miuohahiuis might be exposed to less mipmex inducing 
agents (organotin pollution) than higher lot attorn luS A 

95 1992 

( ulculatlng the aquatic loxkitv of hydrocarbon mixtures, 

I) R PETERSON (l xxon Biomedical Sciences Inc l 
Millstone N J ) 

( hemosphert 1994 29* No 12 2493 2406 
Different hydrocarbons are equal I v fox tc to aquatic organisms based 
on the c onccntrntion w ithirt the organism but different es m cquilib 
rium partitioning between water and the organism results in ddJer 
eners m measured toxicity For hydrocarbon mixtures there is an 
additional variability due to partitioning between the hulk hydroum 
Kun and water liquations were develofted to calculate ihe ooncen 
(rations of hydrocarbons in water over a range ol wmci to 
hydrocarbon mixture iai>os Dm method was applied to a typicil 
petrol and I he result* extrapolated to estimate the loxmty of the 
mixture to aquatic oigarusms lhc results agreed with published 
toxicity tests bui Iht method was only applicable toe losed labor§UM\ 
systems Isccause n did not allow for solanli/ation USA 

94 1993 

( onlantlnanl Induced IvwHornal membrane damage In marine 
mussel digestive ceils an in vitro study 
l) M l OWl (Plymouth Marine laboratory) and R K PfPF 
Aifu/iiit Toxicology 1994 30, No 4 347 364 
Mussels (Afvu/io rdults) wcreexpoftcdtothr PAH fluoranthene(100 
ug per lure) in at clone or to acetone alone for 7 d Digestive cells 
were isolated from mussels by treatment with a culuum/magnesium 
free saline and addition of trypsin hire von microscopy indicated 
that the isolation procedure did not result m any changes in cell 
morplMikigy Damage causecJ bv exposure to nuortinthene wax as 
scssed using the retention of the cationic diit/mc probe neutral red tn 
the lysosomal compartment A large proportion of the isolated cells 
from the fluoranthene treatment group had structural nlteroirom 
including enlarged secondary lysowime* and an tncreate m the 
presence of hprd rich dioplets fhc prohe retention time was sigmfi 
cantly reduced in the lyxosorncs of tclh isolated from exposed 
mussels Total activity of the lysosomal m*ukrr en/yme N acetyl 
beta D hexosaminidase was significantly increased in the exposed 
animals (J.K. 
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951994 

Relationship between pollution end susceptibility to Infectious 
disease In the eastern oyster, Cranmirta virglnica. 

FLE CHIJ (William and Mary College, Gloucester Point Va ) 
and R C MALE 

Manne htvtronmtntal Restart h, 1994 38, No 4, 243-256 
Oysters (Crax w Urea virgtnua) were exposed to 0, 15 and 30 per 
cent dilutions of water soluble fractions (WSF) of pollutant*) cx 
traded from sediment collected from Elizabeth river Chesapeake 
bay and then challenged with the protozoan parasite Pcrtunsus 
marmus (Dcrmoj Sediments contained a mean concentration of 2 42 
mg PAH per g including fluoranthene, phcnanthrtne pyrene acc 
naphthene ftunrene. bcn/oLOffuorcne chrysene and benzofajan 
thraccnc WSF tonUined more than 1(X) compounds at a mean 
concentration of 4 08 mg per litre Exposure to WSF increased (he 
susceptibility of eastern oysters to disease Progression of natural 
latent infections might he enhanced by exposure tu environmental 
contaminants and was correlated with high salinity and temperature 
There arc 47 references ILS.A. 

954995 

Impact of chrmJgatlfin on selected non-target aquatic organ¬ 
ism* In cranberry bogs of Hiittah Columbia. 

M 1 WAN <1 nsimnmcnt C unuda North Vancouver B ( », K 
Ci WATTS and 1) J MOUL 

bulletin of hnvtrontnentul C ontammatum and 7 oxu olog\ 1 994 
53, No 6, H2K H35 

Siitklehack fish ((tasrernurm at ulruius) and daphmds (l)aphnni 
Magna) were plated in cages in the reservoirs and roadside dice hes 
associated with cranberry hogs before the application ol insectK ides 
through the irrigation systems Rainbow trout (OncorJivm has m\k 
m) did not survive the low pH in preliminarv experiments Die 
IMtphma tests were mtom lusivc because there was a high mortality 
at the control sues At the open hog where a/inphos-melhyl was 
applied there vs as l(X) per cent stnklch.uk mortality in the % h after 
thenugiition at both test sites but none at the control site At the 
i loscd bog where p.irtilhton was used the stickleback mortality was 
7 and 3 percent lit 2 test sites nod /cm at the control sue Stickleback 
fish appeared to be suitable test organisms lor bog environments 
Canada 

954996 

Cytochrome P4501A Indue thin by a coplumir Pi'll, u PAH 
mixture, and Pi Tl-ton lamina ted sediment extracts following 
microinjection of rainbow trout xac-frv. 

M LNGWALL (Uppsala University), B BRUNSTROM A 
BRl>WFR ami l NORRGRL N 
Almira 7(>%uolog\ 1904 30, No 4 311 124 
Hie 7 cthoxytrsoruhn () deethvlusc (EROD) inducing potencies of 
a coplanar PCB (H 44 5-pcntachlombiphenyl) a mixture ol 5 
PAH compounds, and lipophilic compounds cximcted from the 
sediments in a PCB-cnntaminalcd lake (Jarnsjon lake) in Sweden and 
from sediments m lakes up and downstream (Hogcn lake and 
Gronskogssion lake) fn»m the contaminated lake were studied in 
rainbow trout tfJm orh\nt hm /mfcm) vac-fry in a 43 d study The 
compounds were mice ted into the volk sacs of newly-hate bed sac try 
and hepatic EROD activity liver morphology and saedrs mortality 
were lUudied All the compounds induced hepatic EROD activities 
The toplanar PCB led to a 404old increase in EROD activity The 
extract from Jamsion sediment was a more potent EROD inducer 
than sediments from the other 2 lakes The highest dove of PAH (10 
ug per embryo) caused 90 per cent mortality Changes tn morphology 


were observed in liver from embryos injected with Jarnsjon lake 
sediment extract, the copianar PCB, and the highest dose of PAH 

Sweden 

95-1997 

Benzol a )pyrene hydroxylase activity In the marine imaaad 
Myiitus gaha pro vine uUts; a potential marker of contamination 
by polycyclic aromatic hydrocarbon-type compounds. 

X MICHAEL (Umversite cie Bordeaux, Tahtncc), J P SALAUN 
F GALGANl, and J F NARBONNE 
Mannr hnvtronmental Rrxearch, 1994 38, No 4 257-273 
Mussels (Muilur galtoprovmcuiln ) collected from Arcachon hay 
Bordeaux, were exposed to 3-rricih> Icholanthrene (MC) 
ben txyid) pyrene (BP) or clofibrate (Optimal conditions for measure 
mem of ben/ofa)pyrenc hydroxylase (BPH) activity m mussel mi 
crosomes were determined. 70 uM BP, 0 75 mg microsomal protein 
(MP) per 800 ul 0 74 mM NADPH and 10 minutes incubation time 
The re.icnon was dependent on NADPH concentration and wav 
linear with time The best compromise between signal to noise and 
linearity of reaction is considered BPH induction in mussels treated 
with MC or exposed to PAH contaminants demonstrated the use o* 
the technique as a potential marker of PAH exposure Fhcre arc 4"’ 
references France 

954998 

MetoUchlor and 2,4-dichlorophcnoxvacetk add sensitivity of 
Sabtnia nalan\ 

A M GONC7 (M.inbor University/ and l SENCIC 
HuUenn of b nuranmental ( ontaimnaiion and Toxuolog\ 1994 
53, No 6. 852 85** 

Plants ol the freshwater tern S ai\ in in naUm\ were exposed in metn 
Jachlor at concentrations of ()()l to 1 mg per lure or to 2 4 dichlo 
rophenoxv.uetic .iud (2 4 !)) at mneentr alums of Of)I to 100 mg 
per litre Growth drying and developmental injuries were rne.csurul 
weeklv and biomass and ihloiophvll umknt alter 4 weeks Meto 
lachlor caused most change sin leal growth and to chlorophyll a uni 
b content Phc apparent I C 50 \ dues varied from 0 (PS to 0 55 rm, 
per litre lor leal growtfi md length ol stern respectivilv 2,4 I) had 
an apparent FC5() ol 0 1 mg per hire for chlorophyll a and b and ( 
mg per litre lor the growth measurements Slovenia 

954999 

Effects of ben7o(a)p>rene and tctrachlorodiben/otpidioxin on 
fetal dolphin kidney cells inhibition of proliferation and Initia¬ 
tion of DNA damage. 

M J CAR VAN i Texas A & M University College Station) L P 
HOOD B D CAMPBELL and D L BUS BEE 
Chrmatpherr 1995 30, No I 1 K7 19H 

Dolphin kidncv cells (DKC) were exposed in vt/nt to bcn/o(a)py 
rent* (BaP) in the presence or absence of 2,3 7,8-telrachlo 
rodibcn/o(pkhnxin (TCDD) or a/p/io-ruphthylarmnc (NF) TCDD 
was a evtochrome P450-tnducmg agent and NF an inhibitor of the 
induction BaP inhibited tell mitosis in a dose-dependent mannn 
while TCDD inhibition was less affected by dove The effects of both 
substances were decreased b> NF BaP treatment initiated both 
tritium thymidine incorporation and the increased alkali labihtv <9 
DNA functions of the initiation of excision repair Cells pre-treated 
with TCDD and then exposed to BaP increased BaP-DNA addusi 
levels and DNA excision repair DKC melaboli/cd BaP w-vttro as a 
function of cytochrome P45<kassociaied acti v itiev that BaP metabo 
htes covalently bound to cellular DNA and initiated excision repair 
There are 42 references U.S.A. 
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EFFECTS OF POLLUTION 


*5-200® 

Effects of floormnthene on the imrounocompetetice of the com* 
moo marine mind , Myttius edutis 

J A COLES (NERC, Plymouth). S R FARl LY and R K PIPE 
Atfuanc Tautology* 1994, 30, No 4, 367 379 
The effects of exposure to the PAH fluoranthene (20400ug per litre) 
on the immune function of the mussel. Myttius tdulis wm investi¬ 
gated Parameters measured included change* in the number and type 
ot circulating haemocytes, release of su peroxide a mom, release of 
degradauve enzymes and the percentage ot circulating blood cells 
showing peroxidase and phenoloxidasc activity The total number of 
circulating haemocytes increased with exposure to fluoranthene, but 
the relative proportions of eosinophilic and basophilic cells were not 
changed Exposure to 400 ug fluoranthene per litre resulted in 
increases in the percentage of blood cells showing peroxidase and 
phenoloxidasc activity Fluoranthene at 200 and 400 ug per litre 
resulted in significant dose-related increases in c>tochrome-C redm 
lion Fluoranthene exposure h*id no efleci on total activity fot V ace 
tvl beta D glucosaimmdoae and ihymoirypsm-hke en/vmc The 
variability m effects on diflcrent aspects of the immune response 
emphasized the need for a multi assay approach to pollution mom 
i vnrig There arc 4S references l 1 K, 
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ALUMINIUM HYDROXIDES, 1844 1951 
ALUMINIUM OXIDE, 1736, 1744 
ALUMINIUM SULPHATE. 1758, 1815, 1822, 1885, 1886, 
1903 

AMBIENT CONDITIONS, 1544, 1633, 1803, 1956 

AMENDMENT, 1550,1647 

AMERICA, 1551, 1509, 1812. 1899 1938 

AMERICIUM, 1640 

AMETRYN. 1630 

AMINES. 1969 

AMINO ACIDS, 1687, 1958, 1990 
AMINOANTIPYR1NE. 1743 
AMINORENZO 1C ACID, 1740 

AMMONIA, 1594, 1612, 1707, 1795, 1801, 1822, 1846, 1863 
1890. 1905 1913. 1920. 1924 1979. 1982 1990 
AMMONIA OXIDATION. 1845 
AMMONIA REMOVAL, 1894 

AMMONIACAl NITROGEN, 1592, 1796, 1828, 1862, 1890. 
1897,1908 

AMMONIUM, 1585. 1592. 1723, 1810 
AMMONIUM CHLORIDE, 1890 

AMMONIUM PYRROLIDINE. DITHKX’ARBAMATE. 1711. 
1723 

AMORTIZATION, 1799 
AMPHIBIANS. 1572 
AMPHIBIANS (SALAMANDERS). 1980 
ANAEROBIC CONDITIONS. 1661, 1775, 1814, 1815. 1817, 
1819,I820.1821 1827, 1829 1837, 1859. 

1861 1862 1865.1866 1868,1870 1871 
1872,1873.1874,1876 1878 1879 1921 
1926 1931 1935 1958 

ANAPROBK7AFROHIC SYSTEMS, 1508, 1512. 1587 1800 
1806 1810 1811,1812.1814 1815 1816 
1817. 1818 1820 1822 1828 1831. 1836 
1837. 1838. 1839, 1841, t859.1860 1861 
1862, 1863, 1864, 1866. 1894 1896 t897 
1898, 1910, 1926 1929.1931 
ANALOGUES, 1544) 

ANALYSIS. 1505, 1528, 1531, 1534, 1541. 1569, 1571 1577 
1590, 1593. 1600, 1603, 1606. 1613, 1614. 

1616,1618. 1619,1626.1628, 1629. 1634 
1637. 1641. 1644, 1647, 1649.1651. 1655, 

1657.1670. 1672. 1673. 1680.1683 1685, 

1687, 1688. 1690. 1696. 1697 1703 1704 
1708. 1711. 1712 1715 1718, 1719, 1720 
1722. 1725. 1729. 1730, 1733, 1734 1735. 

1736, 1717.1738, 1739.1741,1746. 1747, 

1749. 1765. 1780. 1803. 1897, 1907, 1916. 

1917, 1919,1923, 1934 1943.1955, 1956 
1961,1977,1981,1982 1986 
ANATOLIA, 1582 


ANIMAL BYPRODUCTS PROCESSING, 1030 
ANIMAL OILS, 1702,1737 

ANIMALS (SEE ALSO INDIVIDUAL GROUPS RELOW), 

1537,1574.1579.1580,1681.1699.1793, 
1925, 1977.1980.1993 

ANIMALS (INVERTEBRATES) (SEE ALSO INDIVID 

GROUPS, 1570.1634,1668,1680.1977.1981 
1984, 1986,1987 

ANIMALS (MAMMALS) (SEE ALSO INDIVIDUAL 
NAMES), 1578.1670 

ANIMALS (MAMMALS) (MARINE), 1999 
ANIMALS (RODENTS1910 

ANIONS, 1584, 1601, 1720, 1721, 1722,1768,1950, 2000 
ANODES, 1745. 1888 

ANOXIC’ CONDITIONS, 1746, 1814, 1825,1826, 1837, 1847 
1853,1854.1855, 1859. 1861. 1862. 1863 
I860 1880, 1888. 1926. 1965 

ANTHRACENE. 1994 
ANTIBODIES. 1741 
ANTIMONY, 1509 
ANYTHING, 1809 
APICES. 1681 

APPALACHIANS, 1575. 1576, 1577, 1579, 1590, 1980 
AQUA REGIA. 1712 

AQUATIC' ENVIRONMENTS. 1566. 1574. 1590. 1592. 1601. 
1811 1980 1981, 1983 

AQUATIC' MACROPHYTES (SEE ALSO INDIVIDUAL 
GROUPS B, 1571, 1689, 1898 
AQUATIC MACROPHYTES IARACEAE). 1895 
AQUATIC' MACROPHYTES (GRAM1NFAE) 

AQUATIC MACROPHYTES (LEMNACEAE), 1689 
AQUATIC ORGANISMS, 1607, 1992. 1995 
AQUEOUS — (SEE ALSO AQUATIC - . WATER ) 1602 
1715, 1719 1723.1725.1730, 1732, 1746, 
1747, 1765. 1812. 1860, 1890. 1946 1952 
1955.1960, 1962 1964, 1979 

AQUIFTRS 1518, 1520, 1524. 1532. 1541, 1542, 1543, 1545 
1547,1611.1613.1625,1629, 1630 1977 
ARABIAN SEA. 1586. 1617 
ARC ACTION, 1997 
ARCHES, 1772 

ARC HIVE SYSTEM, 1632. 1704. 1916 
ARGENTINA. 1669, 1691 
ARGON. 1719 

ARID REGIONS, 1547, 1599, 1897 
ARIZONA. 1018 
AROCUOR 1260. 1673 
AROMATIC, 1637. 1734, 1895, 1919. 1997 
ARRHENIUS EQUATION, 1955 
ARSENATES. 1721 

ARSENIC 1509. 1619, 1622, 1680. 1681. 1765, 1984 

ARSENITES, 1721 
ARYL. 1727 
ASH. 1915, 1961 

ASHEORD SEWAGE DIV. 1515, 1789 

ASKED. 1515 

ASPARTATC. 1990 

ASSAY, 1659, 1692,1728, 1736. 1928 

ASSETS. 1711, 1784 

ASSIMILATION. 1664 

ATMOSPHERE, 1519. 1520.1595. 1609, 1627.1646. 1729. 
1914 
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ATMOSPHERIC PRESSURE. 1599 
ATOMIC. 162* 

atomic absorption instruments. 1711 

ATOMIC PARTICLES. 1819.1819.1930 
ATOMS. 1636.1852 
ATRAZINE. 1813.1830.1838.1741 
ATV. 15*4.17*5 
AUDITS. 1584.1811 
AUGMENTATION. 1814,1831 
AURELIA. 1899.1738.1978 

AUSTRALIA. 1508,1511.1588.1820.1708.1758.1811 1812 
1814.1815, 1840.1890 
AUSTRIA. 1888 

AUTOMATION. 1841,1718.1728,1773.1810 
AUTOTROPHY, 1848.1847 
AZINPHOS-METHYL. 1740 
AZO DYES. 1945 


BACKFLOW. 1502 

BACKGROUND LEVELS, 1581.1588. 1589. 1591.1800. 

1828, 1844.1702.1709.1728.1784.1778. 
1794.1804.1805.1810.1910.1912.1975 
BACKUPS, 1778. 1777. 1822 
HACKWASHING. 1834. 1887 

BACTERIA, 1512.1572. 1583.1851.1855.1858 1881.1899. 

1729.1748.1758.1781.1787.1821.1827. 
1837.1845. 1889. 1870.1873. 1874.1889. 
1901, 1953, 1976 

BACTERIA (CHEMOLITHOTROPHIC) (NITROGEN). 1844. 

1845. 1848.1851.1874,1920 
BACTERIA (COUFORM), 1858,1857,1892.1901 
BACTERIA (ENTEROBACTERIACEAE) 
(ENTEROBACTER). 1987 

BACTERIA (ENTEROBACTERIACEAE) (ERWINIA). 1953 
BACTERIA (ENTEROBACTERIACEAE) (ESCHERICHIA). 

1759, 1889,1953 

BACTERIA (FAECAL). 1854. 1856.1657. 1787. 1895, 1901. 
1902 1916 

BACTERIA (NEISSERIACEAE) < AC1NETOBACTER), 1812. 

1821. 1837. 1885. 1887 
BACTERIA (PEPTOCOCCACEAEi. 1953 
BACTERIA (PSEUDOMONADACEAE), 1850 
BACTERIA (PSEUDOMONADACEAE) (PSEUDOMONAS), 
1681,1692.1761.1953 

BACTERIA (VIBRIONACEAE) (AEROMONAS). 1758. 1837 
BACTERIA (VIBRIONACEAE) (VIBRIO). 1657 
BACTERIAL COUNTS. 1895 
BACTERIOLOGY. 1655.1759.1889 
BADEN-BADEN. 1513 

bagging. 1983 

BALANCES. 1503.1536. 1587.1589,1825.1863.1867.1910 
BANKS. 1581.1590.1654,1791.1980 
BARIUM, 1605.1706 

barriers, i9is 

BASELINES. 1566. 1572. 1619, 1913 
BASEMENT. 1542 

BASINS (GEOGRAPHICAL) (SEE ALSO CATCHMENT 
AREAS). 1560.1751.1986 
BATHING, 1647,1656.1791 

bathing waters. 1901 

BATHYMETRY. 1525 

Bavaria, ism 


BAYS. 1551,15*5.15*8.18*7,1824.18*9.1881.1891.1971, 
1997 

BCA. 1728 

BEACH. 1627,1693.17*7.1991 
BEAVER. 1577 
BECKTON. 1184 

BED, 1524.1535.1573,1580.1800.1611,1613,18*4,17*9, 
18*9.1823.1*93.1939 1990.1985 
BED LOAD. 1695 
BEDDING MATERIALS, 17*2 
BEET. 1932 

BEHAVIOUR. ISIS, 1521,1587.1625.1838.1899,1885. 

1890.1714.1731.177*. 1802.1*15, 1*39. 
1*85.1880 1894 
BELGIUM. 1788 
BENCHES. 1820 

BENDIGO. 1511.1512.1838.1*37.1MI 
BENGAL. 15*5 

BENGAL. BAY OF. 1588,1595 

BENTHIC INVERTEBRATES, 1573.1880.19*8 

BENTHOS. 1689.1881 

BENZENE. 1552.1730, 1744.1933.1970 

BENZO. 1994.1997,1999 

BENZOIC ACID, 1729.1783 

BENZOPYRENE, 1999 

BENZOTHIAZOLE, 1952 

BERYLLIUM, 1888 

BICARBONATE. 1801.1611.1625.1788.1965 
BIHAR. 1651 
BILBAO. SPAIN, 1863 
BINARY. 1898,1722 

BINDING (SEF. ALSO CEMENTATION), 1840.1882.1741. 
1788.1919.1999 

BIOACCUMULATION. 1888. 1670.1676. 1880,1889.1923. 
1941. 1978 

BIOCHEMISTRY, 1658,18*7. 1748.1751, 1810.1817 
BIODEGKADABIUTY. 1699. 1847, 1940.1941.1945,195* 
BIODEGRADABLE ORGANIC CARBON. 1*25 
BIODEGRADATION (SEE ALSO BIOLOGICAL 

OXIDATION). 1548 1552. 1627, 1848. I860. 
1663. 1664. 1842. 1854 1941 
BIOGENESIS, 1729 
BIOGEOCHEMISTRY. 1605, 1746 
BIOKINETICS, 1552 
BIOLOGICAL ACTIVITY, 1550 

BIOUJGICAL AVAILABILITY. 1523, 1624, 1692. 17M. 
1917.19M 

BIOLOGICAL FILMS. 1552,1648.1823.1*30,1150.1880. 
1928,1939 

BIOLOGICAL MONITORS. 1977 
BIOIXKilCAL REACTORS (SEE ALSO INDIVIDUAL 
SYSTEMS), 1762,1800, 1825,1827.1129. 
1834.1857.1859.1880.1887.1872.1874. 
1880. 1888.1894, 1928,1927.1929.1931. 
1937.1941,1943.1983,1987 

BIOLOGICAL TREATMENT. 1890.1844.1*45.1937.1939. 

1943.1944.1954.1955.1989 
BIOLOGICAL TREATMENT (AEROBIC). 1923,1944 
BIOLOGICAL TREATMENT (ANAEROBIC), 1923. 1931. 
1932.1942 

BIOLUMINESCENCE, 1892 
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BIOMASS. 1583,1664,1762.1*13,1826,1834,1837,1842. 

1844,1847,1854, 1859,1865.1868, 1882, 

1894.1898,1920.1935.1941.1944, 1958. 

1986 1998 

BIORBMEDIATION. 1548.1550,1627 

BIOSOLIDS, 1507.1918 

BIOTA, 1588 

BIOTECHNOLOGY, 1512 

BIOTRANSFORMATION, 1552 

BIRDS (WADING), 1673 

BISECTION, 1503,1640,1650, 1668,1787,1937 

BISMUTH, 1722, 1745 

BITUMINOUS SUBSTANCES, 1764,1786, 1919 
BIVALVES (S/A MOLLUSCS. INDIVIDUAL GROUPS 
BELOW), 1685 

BIVALVES (MUSSELS). 1583, 1686. 1687. 1701,1993,1997, 
2000 

BIVALVES (OYSTERS). 1978, 1994 
BLANCA BAY, 1669 
BLEACHING. 1938,1939, 1941 
BLENDING. 1758 

BLOCKING, 1808.1823. 1827.1887.1889 

BLOOD (SEE ALSO HAEM—). 1671 

BLOOD CORPUSCLES, 1979, 2000 

BLUBBER. 1670 

BMP. 1881 

BOARD, 1809 

BOATING, 1791 

BODY, 1653, 1985 

BOGS, 1577, 1995 

BOILING, 1730, 1754 

BORDEAUX, 1997 

BOREHOLES. 1541, 1544, 1547. 1559. 1613, 1694 
BORON. 1509, 1605 
BOTTLES. 1623.1655 

BOTTOM, 1578, 1585, 1620. 1635,1811, 1829, 1921 

BOTTROP. 1849 

BOUSSINESQ. 1545 

BRACKISH WATER, 1636. 1976 

BRAY, 1917 

BREEDING, 1980 

BRIDGES, 1965 

BRIGHTON. 1518 

BRISBANE, 1620, 1929 

BRITISH AEROSPACE, 1734 

BRITISH COLUMBIA, 1995 

BRITISH PETROLEUM LTD, 1625, 1997 

BROMATES, 1505.1509, 1661 

BROMIDES, 1709, 1715 

BROMINE. 1661 

BROMODIHALOMETHANES, 1505 
BT, 1952 

BUBBLES. 1750, 1959 
BUDGETS. 1618. 1798 

BUFFER, 1601,1614, 1615, 1641.1725,1729.1742. 1768 
BUILDING AND CONSTRUCTION (SEE ALSO 

STRUCTURES). 1503. 1527. 1620.1624. 1654, 
1772,1779,1781.1787,1788,1799. 1880. 

1802,1886,1889,1814, 1892,1897, 1902, 

1912, 1922. 1944, 1951 
BULKING. 1512,1887.1820,1841,1969 
BULKING AGENTS. 1918 


BURST, 1783 
BUTYRIC ACID, 1729 
BYPRODUCTS, 1585,1552,1884.1930 


CADMIUM, 1619,1642,1672,1688.1681.1683,1684.1691 
1692.1711.1712.1714,1715,1961,1964, 
1984.1987.1988,1989.1998 
CADMIUM CHLORIDE, 1989,1990 
CAESIUM, 1972 

CAESIUM (RADIOACTIVE). 1632,1648,1642,1644,1686. 
1972 

CAGES. 1995 
CALCINATION. 1973 

CALCIUM. 1601.1602,1603, 1604,1685,1611.1616,1628, 
1672,1705,1875, 1876,1878,1883.1884. 

1936.1965. 1975, 1993 

CALCIUM ALGINATE, 1828 

CALCIUM CARBONATE, 1518,1524, 1547.1559. 1617, 
1883, 1965 

CALCIUM CHLORIDE. 1936 
CALCIUM FLUORIDE 
CALCUTTA, 1690 

CALIBRATION, 1531, 1532, 1590, 1622, 1670, 1706, 1709, 
1727, 1730.1737, 1738,1739.1740,1750, 

1794, 1838,1863 1920 
CALIFORNIA. 1523, 1891, 1902, 1918. 1978 
CAM, 1673 
CAMPHOR, 1714 
CANADA. 1629, 1670, 1904 
CANALS, 1545, 1553, 1665 
CANBERRA, AUSTRALIA, 1811 
CAPETOWN, 1836, 1839 
CAPILLARIES, 1629 
CAPILLARY CELL. 1828, 1873 
CAPILLARY COLUMNS, 1730 
CAPSULE, 1979 

CARBAMATE INSECTICIDE, 1743 
CARBAMATES, 1723 
CARBARYL, 1740, 1742 

CARBOHYDRATES (SEE ALSO INDIVIDUAL GROUPS), 

1585.1921, 1935, 1990 

CARBON. 1586, 1617, 1618.1625.1636.1652,1731,1736, 
1762, 1763.1810,1811,1820,1821,1825, 

1847, 1867. 1888, 1893, 1931, 1956 
CARBON DIOXIDE 1519. 1520, 1625, 1888, 1913, 1920, 
1954,1965 

CARBON ISOTOPES, 1664, 1742, 1744,1842 

CARBON SOURCE, 1661, 1662.1821, 1825,1829, 1850. 1851 

CARBONATE, 1617, 1625 

CARBONIZATION (SEE ALSO COKE WORKS. GAS 
INDUSTRY), 1686 
CARBONYL COMPOUNDS. 1652 
CARBOXYLATE, 1933 
C ARBOX YLATION, 1872, 1951 
CARBOXYLIC ACIDS. 1727 
CARCINOGENIC SUBSTANCES. 1652, 1744 
CARON1, 1602 
CARROUSEL SYSTEM. 1880 
CASE. 1703 

CASE HISTORIES, 1631 

CASE STUDY. 1534.1539,1540,1769,1801,1846,1945 
CATALYSIS, 1718 
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* C ATALYSTS (SEE ALSO PROMOTERS). 1708 1718,1727. 

1933.1934.1957 

CATCHMENT AREAS. 1529.1521.1529.1539.1531.1532. 

1534,1542,1557,1571.1599,1601.1696. 

1615.1619,1776.1777.1795.1791.1991 
CATERING TRADE. 1922 
CATHODES. 1999 

CATIONS. 1691.1717.1722.1959.19711973.1993 

CATTLE (SEE ALSO LIVESTOCK), 1925 

CAUCASUS. 1649 

CAUSTIC. 1956 

CAUVERY RIVER. 1675 

CAVITIES. 1664 

CELLS (BIOLOGICAL). 1539,1593.1821. 1828.1837.1869. 

1973.1913.1999.1993.1999.2000 
C ELLULOSE ACETATE. 1732 
CEMENT. 1961, 1973 
CENTRIC. 1593 
CENTRIFUGES, 1635.1695 
CENTRIFUGING. 1619.1696.1990,1908.1923 
CERAMICS. 1770 
CETYL, 1732 

CHAIN CHARACTERISTICS. 1673. 1711, 1723, 1731. 1733. 

1767,1817 
CHAMBERS. 1700.1976 
C HANNEL ISLANDS. 1542 

CHANNELS (SEE ALSO STREAMS). 1530.1533.1535. 
1570. 1645, 1808 

C HARC.ES. 1513. 1515, 1517.1791. 1799. 1907 
CHART, 1525.1738 
CHELATION. 1585.1711.1716.1723 
CHEMICAL ANALYSIS (SEE ALSO INDIVIDUAL 

TECHNIQUES). 1550. 1612. 1620.1629, 1630. 
1655.1663.1696.1704.1715.1718.1719 
1723,1726. 1731.1733, 1736, 1737.1740, 

1744.1799.1886. 1978 
CHEMICAL DISINFECTION. 1754 
CHEMICAL INHIBITORS. 1550 1699.1700. 1835. 1846. 

1854.1855.1856.1857.1860.1863.1866. 

1909. 1920. 1953. 1999 
t HEMICAI. TREATMENT. 1807. 1866. 1923 
( HEMICAL WORKS, 1637 

C HEMICALS. 1529,1547. 1551.1568. 1593.1599. 1603. 

1604.1609, 1619.1625.1637.1648. 1651. 

1667.1668.1671.1682.1702. 1717. 1728. 

1734.1741.1795.1BU. 1835.1885.1886. 

1908.1921.1938.1943.1952. 1956.1957. 

1968, 1971. 1977 

CHEMISTRY. 1529.1571,1575.1577.1591.1601.1602. 

1604.1609.1616.1618.1619.1621.1625. 

1694.1704. 1965 
CHFRNOBYL, 1644 
CHESAPEAKE BAY. 1994 
CHINA CLAY. 1757 
CHIT1N. 1662 
CHLORAL 1648 
CHLORATE. 1718 
OILORDANE. 1670.1978 

CHLORIDES. 1536.1548,1601.1602.1603.1604.1605.1611. 

1625.1749.1767.1768.1957 
CHLORINATED HYDROCARBONS. 1652.1688 


CHLORINATED ORGANIC COMPOUNDS. 1*74,1688. 

1701.1959.1978 

CHLORINATION. 1632.1635.1652,1670.1673.1735,1814. 
1902.1916 

CHLORINE. 1648.1649.1662.1705,1753.1889.1919,1938 

CHLOROBENZENES. 1*57.1671.1*74.1730 
CHLOP.OBENZOATES, 1660 
CHLOROFORM. 1505.1743 
CHL.OROPHENOLS. 1548.1634.1688.1906.1916 
CHLOROPRENE. 1629 
OHLOROPROPANF. 

CHLOROSTYRENR. 1674 
CHLORPYRJPOS, 1934 
CHROMATF 1438 1887 

CHROMATOGRAPHY, 1888 1738. 1737, 1738, 1739 1787 
CHROMATOGRAPHY (LIQUID), 1838.1839,1887.1717, 

1731.1733.1731.1739.1788.1918,1919,1985 
CHROMIUM. 1550,180$. I68L 1883.1884, 1892,1713.1719. 
1785.1788. 1948. 1950.1951. 1980.1982, 

1967, 1988 

CHROMIUM HYDROXIDE. 1951 
CHROMOSOMES. 1692 
CHRONOLOGY, 1632 
CHRYSENE. 1994 
C1UATES, 1989 
CIRCUITRY, 1752.1796 

CIRCULATION, 1519, 1542, 1591, 1595. 1877.1959. 2000 

CH'RIC ACID, 1972 

CLARIFICATION, 1758,1824 

CLAYS. 1547. 1559 1782.1884, 1972 

('LEAN WATER, 1592.1752 

CLEANING. 1700, 1787, 1813.1902,1924 

CLEANING SYSTEMS, 1808 

CLEANNESS. 1674 1789 1985.1980 

CLIENTS, 1798 

CLIMATE, 1518,1519,1520, 1538 1579.1598,1803. 1829. 
1641, 1791, 1803, 1819 1897,1917 

CLIMATOLCXjY, 1841 
CLINICAL, 1650 
CLOFIBRATE, 1997 
CLOTH. 1808 
CLUSTERING, 1650.1837 
CO. 1656, 1973 

COAGULANTS. 1758.1811,1816,1882.1884, 1888, 1907 
COAGULATION, 1757,1798, 1810,1812, 1858, 1882,1887, 
1900,1903. 1923, 1939, 1947, 1949, 1983, 1988 
COAL. 1887, 1891, 1914 

COAST i SEE ALSO SHORE). 1510,1525. 1528,1527,1534, 
1678,1884 1888. 1789 

COASTAL AREAS, 1510. 1518, 1520, 1525, 1582, 1584, 1801 
1885,1834 

C OASTAL STRUCTURES, 1527 
COASTAL WATERS, 1525. 1585, 1885, 1728 
COASTLINES, 1607,1627, 1751,1991 
COATINGS, 1840.1728,1773, 1782.1939 
COBALT, 1642, 1884, 1888, 1890, 1700, 1720. 1973 
COBBLE, 1573 
COCONUT FIBRE, 1982 

CODE OF PRACTICE, 1507,1634.1778.1779,1785 
COEFFICIENT{SEE ALSO INDIVIDUAL SUBJECTS). 1585, 
1581,1595,1598,1639.1843.1850,1887, 

1730,1741.1819.1828,1891.1892 
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COEFFICIENT OF VARIATION, 1709 

COEl-ENTERATES (CORALS), 1701 

COFFEE, mi 

COILS. 1745 

COLD, 1098 

COLLAPSE. 1579 

COLLECTORS (SEE ALSO ACCUMULATORS), 1781. 1784, 
1788 

COLLOIDS, 1717, 1901, 1971 
COLONIES, 1454. 1457.1673 
COLONIZATION, 1574. 1983 
COLORADO, 1611, 1898 
COl-ORIMETRY, 1705 

COLOUR, 1514, 1575. 1577,1580 1584 1401. 1602, 1623. 

1710, 1718, 1724. 1743. 1753, 1883, 1917, 

1928. 1938,1941, 1943,1944, 1948.1949 
COLUMNS, 1644, 1673, 1488, 1711, 1715, 1716 1717, 1723, 
1733.1735.1734.1765,1811,1937. 1970 
COMMERCIAL AVAILABILITY. 1752.1934 
COMMUNICATION. 1859 
COMPACTNESS, 1823, 1848, 1914 

COMPARTMENTS, 1664, 1787, 1813. 1815. 1842, 1844 1993 
COMPENSATION. 1537,1549, 1596, 1815, 1922, 1990 
COMPLAINT'S. 1517.1784. 1803 
COMPLETE MIXING. 1817 1904, 1920 
COMPLEX ATION, 1621. 1639 
COMPLEXES, 1510.1531. 1573, 1621. 1625, 1628, 1443, 
1644, 1648. 1664, 1690, 1715.1717,1718, 

1720. 1724. 1860, 1937,1963, 1980 
COMPLEXING AGENTS. 1722. 1972 
COMPLIANCE. 1508. 1516. 1596. 1608, 1647, 1697, 1794. 

1813, 18f5 1827, 1841.1865,1846 1882 
1883.1886. 1901.1922. 1930.1947, 1949 
COMPOSITING, 1695. 1698 
COMPOSTING, 1915. 1918, 1919 
COMPOSTS. 1962 
COMPRESSION. 1961 

COMPUTER PROGRAMMING. 1555. 1558, 1698, 1708. 

1717. 1798, 1810, 1881 

COMPUTERS, 1511. 1540, 1720. 1750 1776, 1881, 1897 
COMPUTING. 1538. 1565 
CONCAVE. 1782 

CONCRETE, 1641. 1782. 1786 1789 
CONDITIONING. 1903, 1906,1937 
CONDUCTANCE, 1535, 1559, 1601, 1602, 1603, 1604, 1752 
CONFIGURATION. 1812. 1815,1817, 1818,1820. 1822, 1829 
1864. 1920 

CONFINEMENT, 154L 1545, 1544 
CONFLUENCE. 1535 
CONGENER, 1632, 1642, 1735. 1737, 1916 
CONNEXIONS. 1501, 1588, 1798, 1812, 1907 
CONSENTS. 1506, 1949 

CONSERVATION. 1527. 1528, 1554.1558. 1564. 1567, 1571. 
1579 

CONSISTENCY, 1524.1589,1673, 1751, 1753.1836.1903, 
1911 

CONSOLIDATION, 1544. 1909 

CONSTITUENTS, 1564 1548. 1699, 1768. 1901,1943. 1952. 
1949,1971 

CONSTRAINTS, 1554 
CONSUMERS. 1947,1985 
CONTACT, 1700,1824.1890 


CONTACT PERIOD, 1653.1889.1972 
CONTAINERS. 1551,1694 

CONTAMINATION (SEE ALSO POLLUTION). 1546.1567, 
1572,1593.1608.1686.1629.1631.1640, 
1652.1663,1664.1676.1688.1688,1489, 

1690.1494,1498.1750.1764.1785,1889, 

1955,1963.1977,1980,1984,1985,1906, 

1987,1996,1997 
CONTINENTS. 1605.1613 

CONTINUITY. 1533,1534,1552.1586.1635,1641,1695. 

1497,1700,1706,1708.1723.1795.1810, 

1812,1820,1821.1840.1841,1851.1859,1887 
CONTRAST, 1504, 1690,1714, 1747, 1964 
CONTROL. 1502.1503. 1507,1513,1531.1554,1565,1570, 
1583.1596,1597,1616,1622,1629, 1631. 

1641,1686, 1696,1697,1705,1708.1727. 

1737,1738,1753,1775,1787,1794,1795, 

1796,1798,1803, 1806, 1809, 1810, 1811, 

1812.1820,1821, 1834,1841.1843.1859, 

1844,1848.1849, 1887,1891.1905.1910, 

1914.1915.1919, 1925,1931,1934.1948. 

1980, 1982, 1984. 1995 
CONVECTION. 1693 

CONVENTIONAL. 1512. 1558. 1655, 1703, 1735, 1821, 1823 
1831. 1848.1852,1899, 1956.1963,1971 
CONVERSIONS, 1541, 1624, 1628,1648, 1644, 1701, 1800 
1801, 1871,1902,1913. 1933,1935 

CONVOLUTION. 1748. 1749 
COOLING. 1909 
COOLING WATER, 1669 
COORDINATION. 1501.1565 
COPENHAGEN, 1840 

COPPER (SEE ALSO CUPROSOLVENCY. HEAVY 

METALS). 1509, 1605, 1619, 1639, 1672. 1675 
1680 1681, 1682. 1683,1684, 1687,1690. 

1692 1712.1719. 1720.1724,1786 1903. 

1961, 1966, 1977. 1978, 1984. 1987. 1988 1989 
COPPER OXIDE, 1919 
C OPPER SULPHATE, 1989 
COPRECIPITATION, 1745 
CORES. 1591, 1632. 1641 
CORNWALL. 1687. 1789 

CORRELATION, 1571. 1573. 1577. 1578. 1584. 1595, 1597. 

1602. 1616. 1649, 1655. 1667. 1673, 1677. 

1730.1741,1751, 1835, 1867,1876, 1945. 

1978,1991,1994 
CORRIDORS, 1578 
CORROSION. 1719,1789 

COST EFFECTIVENESS, 1550, 1741, 1779, 1781,1831.1948 
COSTS (SEE ALSO ECONOMICS, LOW COST). 1505, 1508 
1510, 1513, 1527,1549, 1562,1612,1647, 

1711, 1779, 1781.1798. 1799, 1801. 1804, 

1808 .1818,1833. 1834,1849,1858.1844. 

1883, 1885. 1884.1095, 1901.1907.191L 
1937,1938, 1942 
COUNTERACTION. 1910 
COUNTERS, 1898 
COURT, 1503,1699 

COVERING, 1519. 1522,1579,1590, 1409, 1447,1802,1816, 
1833.1893.1911,1915. 1916,1970, 1981 
CROPS, 1543,1594* 1413,1441.1442,1790,1899.1917 

CROSS CONNEXIONS, 1502 
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CROSS SECTION. 1501,1533. ISM. 1«95.1782.1823.1*36 
(-RUSHING AND GRINDING EQUIPMENT. 1808 
(-RUST. 1665 

CRUSTACEANS (SEE ALSO SUBDIVISIONS BELOW). 

1571.1582.1583.1667 

CRUSTACEANS (AMPHIPOD). 1578.1680, 1681. 1984 
CRUSTACEANS (BRANCHIOPODA). 1682,1987 
CRUSTACEANS (CLADOCERA). 1667.16*9. 1*84.1*95 
CRUSTACEANS (COPEPOD), 1*88 
CRUSTACEANS (DECAPOD> (CRABS). 1735.1*90 
CRUSTACEANS (DECAPOD) (CRAYFISH). 1672 
CRUSTACEANS (DECAPOD) (LOBSTERS). 1681, 1683 
CRUSTACEANS (DECAPOD) (SHRIMPS AND PRAWNS). 

1682. 1684.1987 
CRYOGEN. 1746 

CRYPTOSPORIDIUM PARVUM. 1900 
CRYSTALLIZATION. 1*23.1*36 
CRYSTALLIZER 
CRYSTALS. 1899 

Cl LTIVATION, 154*. 15*4. 15*6. 1615. 1*13, 1917. 1*64 
1967 

CULTURE, 1650. 1662. 1821.1828. 1835. 1843 1851. 1865. 
1867.1925. 1927. 1928, 1*76.1989 

CULTURE (CONTINUOUS FLOW). 1845, 1851 
Cl l.TURE MEDIA. 1656. 1657.1844 
i I'l TI RE MEDIA (SPECIFIC NAMES). 1656. 1657, 1714 
( Cl VERTING. 1528 
( URRENTS. 1787 
( I TOFFS. 1732 
( rmNGS. 1918 
( VANAZINE. 1630. 1638 
( ) ANIDES. 1*56 

> CLING. 1586. 1594 1605 1635. 1716. 1734. 1746 1859 
1873, 1918, 1980 

( m ODIENE. 1670 
< \ CINDERS. 1750 
( I STINE. 1655 

( V STS. 1667 


DAI. 1730 

DAIRY INDUSTRY WASTE WATERS, 159! 

HAMS, 1537. 1538. 1562. 1581. 1602, 1620 1772 

DANUBE. 1688 

DARENT RIVER. 1532 

DAI A HANDLING, 1531. 1544, 1703, 1704 

DATABASES. 1615 

DATING. 1632 

ODD, 1673 

Dm. 1606. 1673, 1685 
ULA. 1638 

DEATH. 1538.1574, 1677. 1687, 1787,1898. 1976. 1987. 

1*95. 1*96 
D( CANTING. 1861, 1*44 
DECELERATION. 18*8 
DECHLORINATION. 1662. 1753 
DECLINING RATE. 1583. 1589, 1632. 1633.1685, 16*2. 

1756. 1815. 1837. 1870. 1*00. 1916. 1*76 1*81 
HI COLORIZATION, 1928. 1945, 1947. 1948. 1*49 
DECOMPOSITION. 1552. 1627, 1653. 1660. 1664. 1766. 1767 
1768.1807.1810 1820.1853.1904 1919. 

1933. 1934,1945.1952 1*56.1958, 1959 2000 
D! COMPOSITION (PHOTOCHEMICAL). 1585. 1628. 1933 


DECONTAMINATION. 1*73 
DEEP WATER. 1588,1526.153*. IS8S. 15*6 
DEETHYIjATRA23NE. 1638 
DEFENCE, 1537 
DEGENERATION. 1*7* 

DEGREE. 1520.154*. 1582.1588.15*4.1611,1640.1652. 

1654.1655.16*7.1817,1843.1844.1846. 
1868. 18*0.1*13,1*17.1*77 

DEHALOGEN ATION. 1662 
DEICING. 1551,1786 
DEISOPROPYI.ATRAZINE. 1638 
DEI-AW ARE. 1520 
DEI-AWARE BAY. 19*1 
DELTAS, 1688 

DEMINERALIZATION. 1562. 176* 

DEMINERALIZED WATER. 1747 
DENITRIFICATION, 154*. 15*4, 15*6. 1617. 1661.1761. 

1762.1795.17*6.1801.1805.1811.1814. 
1816.1820.1823. 1825. 1826,1827.182*. 
1831. 1832,1833.1836. 1839.1843.1844. 
1847.1848.184*. 1850. 1851. 1852. 1853 
1854. 1855. 1856.1858.185*. 1860.1862. 
1868 1880. 1884. 1888 

DENMARK. 1570. 1587 1631.1810.1812.1*40 
DENSITY (SEP ALSO LOW DENSITY), 1570.1571. 1581. 

1583. 1601, 1642. 1646,1752. 1757, 1779, 
1781. 1785. 1828. 1844. 1866. 1*68. 1980 
DENVER, 1611. 1898 
DEPARTMENT OF HEALTH. 1647 
DEPOSITION. 1536, 1566. 1576. 1591. 160* 161*. 1624, 
1680 1745. 1770. 1*36 
DEPRESSION 18*9 

DERIVATIVES. 1637 1715. 1726, 1727, 1933 
DI.SETHYLATRAZINE. 1630 
DESORPTION. 1715 

DESTRUCTION. 1503. 1580, 1607, 1627, 1753. 1*06 
DETECTORS 1686,1700,1733 1752 
DETENTION, 1881 
DETENTION RESERVOIRS 
DETERGENTS. 1589 

DETERIORATION. 1527, 1589, 1867. 1871, 1*15 
DETERMINATION. 1508. 1515.1524,1528,152*. 1530. 

1533.1538 1539 1540. 1543, 1546 1547, 
1567. 1569, 1572. 1582, 1588. 1593. 15*6. 
15*8. 1601.1602. 1603. 1605. 1607.1610. 
1612, 1615, 1620. 1626. 1628, 1632. 1635. 
1636, 1637 1638. 1639.1640. 1641.1643. 
1644. 1646. 1656, 1657 165* 1663. 1664. 
1665, 1666, 1671. 1673, 1677. 1678. 167*. 
1680. 1681.1684. 1686. 1687.1691. 1692. 
16*3, 16*6, 16*7 1701. 1703. 1704,1705. 
1706. 1708.1709. 1710.1711. 1712.1713, 
1714. 1715.1716. 1718. 171*. 1720. 1721. 
1722.1723. 1724. 1725.1727. 1728, 1730. 
1733.1735, 1738. 173*. 1740.1742.1743. 
1744.1745,1746.1747, 1748.1750,1751. 
1752.1753.1755. 1756.175*, 1764.1770. 
1773, 1775, 1776,1777. 17*2, 17*5, 17*6. 
1815.1822.1830. 1835. 1842. 1843 1846. 
1847.1851.1852. 1855.1856.1857. 1867. 
1868 1876 1877. 1880 1881,1883,18*0. 
1891 18*2. 1893. 1894 1897, 1*01. 1905, 
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19011.1914. 1914,1920.1923, 1930,1935, 

1940, 1952, 1955, 1954,1950. 1944 1965, 

1970, 1970, 1900 1904 1905,1904, 1907 
1900,1991. 1992.1997 1990 2000 
DEVASTATION. 1522 
DEVELOPING COUNTRIES. 1759,1760 
DEWATERING, 1495. 1903, 1907,1900, 1910,1911 
DIAGNOSIS. 1754 
DIALYSIS, 1732 
DIBENZORJRAN, 1904,1916 
DICHLOROBENZENE. 1042 
DICHROMATE, 1950 
DICLORAN, 1934 
DIELDRIN. 1970 

DIFFUSION. 1547, 1443. 1402,1693,1976 
DIGESTION (AEROBIC). 1900 
DIGESTION (ANAEROBIC), 1077, 1905, 1935, 1975 
DIGESTION (SEE ALSO FERMENTATION), 1700 1712 
1713.1076, 1905, 1909, 1912, 1914, 1954 
DIGESTIVE SYSTEM. 1672. 1678,1905, 1993 
DIGITAL, 1525.1540 
DIGITS. 1534 

imiYDROXYBENZFNES. 1727 
DILATION, 1979 

DILUTION. 1500.1634.1443, 1644, 1707, 1744, 1813, 1837 
1857. I860. 1920, 1932, 1965. 1976, 1994 

DIMETHYL SULPHIDE, 1744 
DIMFTHYI SILICONE, 1734 
DIMFTHYl Sll OXANE 1726 
DIMErHYLSUI PHOXIDF. 1744 
DKXTYl PEITH AI ATE.. 1505 
DIONIX, 1717 

DIOXINS. 1604. 1904,1916, 1999 
DIPHKNYLTHIOCARBA/.ONL. 1723 
DIPPING. 1426 
DIRECT DYE. 1946 
DISASTERS, 1754 

DISCHARGE, 1501, 1503, 1504, 1508 1528, 1533,1584. 1587 
1508 1594, 1403. 1610. 1612. 1637, 1695. 
1697,1699 1719 1749 1781.1787,1799. 

1804, 1807. 1809.1810 1011, 1816 1855. 

1059. 1885. 1898, 1899, 1922 1929, 1938 
1949, 1970 

DISCHARGE (OE WASTE WATERS), 1504, 1506 1510 
1587, 1597. 1610. 1699 
DISCHARGER, 1641 

DISEASES (SEE ALSO INDIVIDUAL GROlIPS BELOW) 

1994 

DISEASES (GENERAL). 1979 
DISEASES (INFFCriOUS). 1659, 1994 
DISINFECTANTS. 1509. 1648, 1895. 1902 
DISINFECTION, 1505. 1448, 1453, 1753, 1889, 1892, 1901. 
1904 

DISKS. 1745, 1808. 1908 
DISPERSION. 1651. 1444. 1830 

DISPOSAL. 1507,1510 1551.1611.1627 1631 1640.1703 
1747. 1804.1893. 1910 1911. 1914. 1915 

DISSECTION. 1991 

DISSOLVED REACTIVE PHOSPHOR! IS 1708 
DISTILLATION. 1747. 1924 
DISTILLED WATER. 1900 
DISTILLERIES. 1921,1932 


DISTRIBUTION (MATHEMATICAL), 1521.1568,1577. 

1585.1613.1627.1434.1440.1441. 1442. 

1643,1444.1449.1732,1816.1973.1976 
DISTRIBUTION SYSTEMS. 1548,1448.1754 
DITCHES. 1434,1995 
DITHIOCARBAMATE. 1724 
DIURNAL VARIATIONS. 1623 
DIVERGENCE. 1535,1401 
DMS, 1744 
DMSP 

DNA, 1652,1999 
DODECYLAM1NF.. 1714 
DOMESTIC, 1429,1759, 1814. 1919 
DORSET. 1559 

DOSES AND DOSING, 1552.1653,1758,1764.1794,1801 
1804,1811.1815.1816.1022. 1825,1029. 

1842. 1040. 1042.1049. 1076. 1082.1003. 

1804.1004,1887.1093.1901.1905. 1944. 

1948.1954. 1957.1941.1942 1994.1999. 200(1 
DRAINAGE. 1551. 1569.1576, 1578. 1599 1621, 1434, 1777 
1781,1792 

DRAINAGE WATER. 1550, 1618 
DRAINS. 1547, 1597. 1802 
DRAWDOWN, 1581 
DREDGING OPERATIONS, 1503 
DRIFTERS, 1919. 1993. 1997 

DRII LING (SEE Al SO WELL DRILLING) 1544 1559 
1641, 1694 1099 
DRINKING. 1553 

DRINKING WATER INSPECTOR All. 1653, 1773 
DRINKS. 1003 

DROUGHT 1543. 1558 1574 

DRY. 1524. 1550, 1562. 1574, 1610. 1635, 1483. 1486, 1712 
1734.1761.1785, 1802 1869 1873, 1908 
1911.1917.1938 1954 1970,1975 
DRY SOLIDS 1911 
DRYING 1725.1908.1911,1998 
DRYING BEDS. 1903 
DRYING EQUIPMENT, 1908 
DUISBURG. WEST GERMANY. 1513 
DUMPING. 1918 
DUNDEE. 1041, 1859 

DURATION. 1539. 1543 1550.1554.1575 1580 1616 1646 
1658. 1485, 1689. 1707.1712 1737, 1750 
1759. 1772 1774. 1780, 1790. 1800. 1802 
1901, 1911. 1916.1949 

DURBAN. SOUTH AFRICA. 1772 
DUST. 1714 

DWARS HEEDERICK EN VF.RHEY. 1934 

DYES 1743, 1934. 1945. 1944.1947 

DYES (SPECIFIC NAMES). 1709, 1710. 1718.1944.1993 

DYEWORKS 1947. 1949 

DYNAMICS. 1589. 1590. 1622.1433. 1747 1874. 1880.1094 
1920 

EARTH. 1537 
EARTHQUAKES 1754 
EARTHWORM. 1572 
EASTERN MEDITERRANEAN. 1510 
ECOLOGY. 1564.1572.1580.1509.1594.1405.1407.1612 
1679.1699.1011,1975. 1983 
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ECONOMICS, 1553.175*. 1771.177*. 1897,1*07 1*14. 

1*4*. 1*51.19*2 

ECONOMY, 177* 

FFF1CIENCY. 1505.1510.1533.1542.1551.15*4.15*0. 

1SS5.1589.1*30.1*42.1*47,1&S3.1*58. 

16**. 1*72.1*93.1*98.1708.1711.1723. 

1727.1728.1735.17**. 1794.1797,17*8. 

1805.1807.1809.1812.1813.1815.1819. 

1822 1824,1825.1828.1830,1831.1833. 

1841,1849.1850.1854.1858.18*7.1874. 

1881.1882.1885.1887.1889.1890.1891. 

1892 1904.1912 1923.1924.192*. 1929. 

1931.1933, 193*. 1937, 1941.1948, 1958, 

1959.19*2. 19*3.19**. 1970 

EFFLUENT. 150*. 1508.1548. 15*3.1588. 1591. 1597.1*08. 

16*7. 1*89.1*90.1697. 1*99. 1783. 179* 

1799.1802.180*. 1809.1810.1811. 1815. 

1818.1820.1821.1822.1825. 1828. 1832 
1840. 1841.1844.184*. 185N. 18*2.18*3 
18*6.1885.1889.1890,1891.1892.1894 
1895. 1902. 1913. 1920. 1929. 1931.1935. 

1939. 1940. 1941.1943. 1944. 1951 19*5. 19** 
f ITT.UENT (THHATEDl (SEE also sewage works 
EFFLUENT. 15*3. 1800, 1801 1806, 1811. 
1814. 181*. 1822. 1824. 1836. 18*1. 18*2. 

18*6. 1868. 1882. 1883. 1884. 188*. 1889. 

1890. 1891. 1892. 1901 

I ITT .LENT QUALITY', 1508, 1697. 1699, 1794. 1806. 1811. 

1877,1882, 1895, 1897 
I ITU (ENT TREATMENT. 1758, 1893, 189* 

I GG SHELLS. 1673 
H.C.S, 1*83.1988. 199* 

HMCO CORPORATION. 1639 
I LBE RIVER. 1*0*. 1712 
KLLCTRIU CURRENT, 1747. 1888 
LECTRICTTY, 1514. 168* 1902. 1914 
LLCTROCHEMISTRY, 1742. 1888 
I I ITRODUS, 1718, 1753 1888 
1 hUTRODES (ION SELECTIVE). 170*. 1725 
.1 f.CTRODES (MERCURY). 1713. 1742 
I-ECTROKINET1C POTENTIAL. 17*3 
I.GCTROLYTES 1951 
I EfTROMAGNEnSM. 1544 
LEXTRON CAPTURE DETECTOR, 1735 
LECTRON DONORS, 1*62 
I ECTRON MICROSCOPY, 1993 
1 ECTRON SPECTROSCOPY. 1*20 
LECTRONICS. 1794, 1803 
I IZABETH RIVER. 1994 
LSAN, 1979 

I ITION. 1572. 1673. 1711 1716, 1723. 1730. 1733 1973 
1 ITR1ATION. 1840 

MBRYOS AND EMBRYONIC DEVELOPMENT. 1*83. 1996 
MERGENC1ES. 1502.17*0 
f MSCHERGENOSSENSCHAFT. 1849 
I MULSIONS. 19*8 
f ^CAPSULATION. 1973 
LNCLOSURES, 1592. 1802,1904 
LNDOSULPHAN. 1978 

ENERGY (SEE ALSO POWER), t**l. 1682,1792. 1867. 

1871.1888. 1901.1914. 1918.1923 

f NERGY CONSERVATION. 15*4 


ENFORCEMENT, ISO*. 159*. 1*99 

ENGINEERING. 1*51 

ENGINEERS. 16*0.1777 

ENGLAND, 150*. 1518.1532,1543.1*78.1790 

ENTROPY. 1533 

ENVIRONMENT. 1510.1516,1527.1537.1551.1554.1559. 

1571.1577.1593.1*07.1*09.1*52.1*5*. 

16*4, 16*8.1*78.1*79.1*84.1*84.1*93. 

1*94. 1701.1702.1714.1715.172*. 1730. 

173*. 1745.1751.17*3,1774.1775,178*. 

1795.1797.1RQ3. 1808.1811.1890,190*. 

1914,1938.1971.1994. 1995 
ENVIRONMENT AL ASSESSMENTS. 1540 
ENZYMES (SEE ALSO INDIVIDUAL GROUPS BELOW ), 
1701.1708. 1710. 174*. 17*1 1854.1873 
1990.1993, 2000 

ENZYMES (HYDROLASE). 1990 

ENZYMES (HYDROl ASF,) (PHOSPHATASE) 1708. 1990 
ENZYMES (HYDROLASE! (PHOSPHA1 ASK) 

(ADENOSINE) 

ENZYMES (HYDROLASE) (PROTLOl YT1C). 1993 

ENZYMES (HYDROXYLASE). 1997 

ENZYMES iOXIDOREDU(TASH) (DEHYDROGENASE). 

1592. 1761.1990 

ENZYMES (OXIIXTREDUCTASE) (OXIDASE), 1*5*. 1*57, 

1990 

ENZYMES (OXIDOREDlICTASU) (PEROXIDASE), 1710. 
2000 

ENZYMES (SYNTHETASE), 1990 

ENZYMES (TRANSFERASE) (PHOSPHORYLASF) 

FP1BIONTS. 1*79 

EPILIMNION, 1591. 1*20.1*23 

EPOXY COMPOUNDS. 1773 

EQUIPMENT. 1510. 1576. 1*94. 1697.1708. 1771, 1795, 

1796, 1799, 1802, 1805. 1808, 1833. 183*. 

1843. 1849. 1859. 1889 1899 1907. 1909. 

1911,191.1, 193*. 19*5, 19*8, 1970 

l-REXTTON, 1512, 1908 
ERIE. 1589 
EROD, 199* 

EROSION. 1537 1581 1790 
LSTHRS, 1628 

ESTUARIES. 1518. 1569. 1*07. 1*3* 1*43. 1645 1683, 1*84. 
1687 1690. 197* 1991 

ETCHING. 1752 
ETHERS. 1732 
ETHIOPIA. 1*04 
ETHYL 1735 

LTHYI. AirOHOL. 16*1.1723 1732. 17*2,1851 1867. 1932 
ETHYLBENZENE, 1552, 1970 
ETHYLENE, 1551 

ETH Y l .F.NF.DI A MI NETETR A ACETIC ACID. 1*28. 1714 
1972 

EUKARYOTES. 1592 
F.URE^AU, 1509 

EUROPE. 1504. 1*49, 1702. 1904 

EUROPEAN COMMUNITIES. 1*31. 1*47,1901 
EUROPEAN ECONOMIC COMMUNITY. 1504 
EUROPIUM. 1510,1832 
EUTECTIC SYSTEMS. 1921 

EUTROPHICATION, 1582,1587, 1589.1591,1708,1751, 1812 
EVAPORATION, 1518. 1554.1*27,173*. 1897,1921. 1924 
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EVAKrTRANSPIRATlON, *519, 1526 1697 
EXCAVATION. 1546. J781 
EXCITATION. 1716 
EXCRETION, 1672 
EXHAUSTION, 1911 
EXPLORATION, 1694,1739.1612 
EXPLOSIONS, 1644 
EXPLOSIVES, 1955.1956 
EXPORTS, 1523,1590 
EXTRACELLULAR, 1921 
EXTRACTAB1UTY, 1619, 1966 
EXTRACTANT, 1722, 1735,1906 
EXTRACTION PROCEDURES, 1731 
EXTRUDE, 1623 


F GORSTNER U , 1966 
FABRICS, 1760 
FAECES, 1654, 1655 
FALLOUT, 1605, 1616, 1618 
FAMILIES. 1663, 1745 
FARMERS, 1549, 1563 
FARMS AND FARMING, 1916, 1930 
FAT, 1670, 1677, 1607 
FATTY ACIDS, 1617, 1624, 1636,1650 
FEEDING (ANIMAL). 1662, 1669, 1676, 1661 1843, 1985, 
1967 

FEEDING (NOT BIOLOGICAL). 1605. 1830. 1674, 1684 
1905. 1926 1968 

FENS, 1577 

FERMENTATION (SEE, ALSO DIGESTION), 1810. 1813, 
1817, 1824. 1640 1862. 1872. 1932 

FERNS, 1998 
FERRITE. 1966 
FERTILIZATION. 1906. 1975 

FERTILIZERS, 1593, 1596, 1643, 1883, 1903, 1908. 1917, 1946 
FIBRE. 1726 

FIELD STUDIES, 1524, 1542, 1550, 1563, 1663, 1664, 1694, 
1708 

FILAMENTOUS, 1660. 1863 
F1LAMENTOI 'S ORGANISMS. 1820 
FILL AND DRAW SYSTEM, 1821 
FILLERS. 1915 
FILMS, 1596. 1807 
FILTER BED. 1867, 1869 
FILTER BELT 1 PRESSES, 1891 
FILTER EFFLUENT 

FILTER MEDIA (SHE ALSO PACKING. GROUPS 
BELOW). 1609, 1887. 1891 
FILTER RUN. 1757 

FILTERS (SEE ALSO PACKED COLUMNS. GROUPS 

BELOW). 1728, 1755.1756, 1757,1759, 1760. 
1761,1770 1771, 1809.1831, 1832 1833, 

1889. 1891. 1893. 1695 

FILTERS (BIOLOGICAL). 1829. 1830, 1831. 1832, 1833, 

1834. 1858, 1885, 1895. 1942 
FILTERS (BIOLOGICAL) (HIGH RATE). 1552, 1832 
FILTERS (DEEP BED), 1801 
FILTERS (GRANULAR BED). 1830 
FILTERS (GRAVEL). 1913 
FILTERS (GRAVITY), 1891 

FILTERS (MEMBRANE). 1620,1657, 1658. 1709.1728,1949, 
1983 


FILTERS (RAPID), 1757 

FILTERS (SAND AND/OR ANTHRACITE). 1813,1892,1893 

FILTERS (SLOW), 1889 

FILTR ABILITY, 1757.1883, 1901 

FILTRATES, 1759,1900 

FILTRATION. 1640.1653,1696.1754,1756.1757, 1759, 

1771, 1809,1813,1891.1892.1895.1923. 

1949,1954,1971,1983 

FINANCE, 1505.1510, 1515, 1516,1549,1562,1564, 1779, 

1781,1784,1785,1791,1798.1799,1801,1914 
FINE, 1624,1695,1808 

FINITE DIFFERENCE TECHNIQUES, 1532 
FINLAND. 1548, 1601, 1694 
FINS, 1823 
FIRES, 1579 

FISH (SEE ALSO INDIVIDUAL GROUPS LISTED 

BELOW). 1575, 1633, 1634,1665, 1668, 1669 
1671, 1675. 1676. 1678,1680. 1681.1701. 

1739,1979.1984, 1985. 1987, 1988, 1995 
FISH (UNCLASSIFIED). 1675,1681 
FISH (CHANNIFORM FAMILY), 1979 
FISH (CICHLID), 1675 
FISH (COD FAMILY), 1670, 1678 
FISH (CYPRINID) (MINNOW OR CARP FAMILY). 1699 
FISH (CYPRINODONTIFORM). 1988 
FISH (EEL FAMILIES). 1674 
FISH (FLATFISH FAMILIES), 1678 
FISH (HERRING FAMILY) 

FISH (LIVE BEARER FAMILY), 1665, 1676 
FISH (PERCOID), 1529 

FISH (SALMONIP) (SEE AISO SAl MON. TROUT). 1670 

FISH (SKATE FAMILIES), 1678 

FISH (STICKLEBACK FAMILY). 1995 

FISH MORTALITIES. 1699 

FISHING AND FISHERIES. 1680. 1791 

FIXATION (SEE ALSO SOLIDIFIC ATION, 

STABILIZATION). 1592 1641, 1660, 1736. 
1876, 1884 1913.1961 
FIXED BED SYSTEMS. 1823, 1832 
FIXING AGENTS, 1592 
FLASHES, 1534 
FLIES. 1910 
FLIGHTS, 1551 

FLOATING. 1571, 1627, 1758,1782, 1939 
FI OT, 1757 1758 1863, 1866 1884 
FLOCCU LATORS. 1757 
FLOOD CONTROL. 1581. 1792. 1797 
FLOODPLAINS, 1606, 1630, 1806 

FLOODS AND FLOODING. 1520. 1522, 1531, 1575. 1578. 

1579. 1584.1588, 1606. 1630, 1754, 1789. 

1792, 1809 

FLOORS, 1975 

FLOTATION PROCESSES. 1907, 1923,1954, 1963, 1970 
FLOW. 1524 1529,1530, 1532, 1533, 1534, 1535, 1541, 1543 
1544.1545,1559.1569.1584, 1588,1598. 

1608. 1612,1663.1671,1695.1700,1726, 

1750, 1755.1770. 1778,1785, 1787, 1789, 

1794,1800.1805.1809,1813,1823,1830, 

1836.1859, 1861,1883,1902,1913 
FLOW (CONTINUED), 1542,1548,1630, 1695, 1711. 1870, 
1905,1941.1969 
FLOW EQUALIZATION, 1801 
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FL-OW INJECTION ANALYSIS, 1706,1708.1716,1721 
FLOW MEASUREMENT (SEE ALSO GAUGES GAUGING. 
METERS. 17*4 

FLOW RATES, 155*. 1748, 1749.1777.1802 1809 1816. I860 
FLOW THROUGH, 1539,1965 

K7 nWPATH | CIA ICQA 

F1.UCTUATIONS. 1523,1594,1690.1785.1859.1860.1861 
1981 

FLUID. 1551.1859.1968 
FLUIDIZATION, 1936 
FLUIDIZED BEDS. 1548.1920 
FLUORANTHENE, 1993,1994. 2000 

FLUORENE, 19*4 

FLUORESCENCE. 1585,1650.1658.1716 

FLUORIDE. 1599,1600.1601.1614.1621.1651. 1725.1936 

[ LUORIMETRY. 1710.1716 

FLUORINE. 1725. 1936 

(LUOROCHROMES. 1658 

FLUSHING. 1778. 1779 

n I X. 1591. 1595,1598. 1682.1732.1762. 1968 
FOAMING, 1829 
H>A MS, 1923. 1963 

FOETUS. 1999 
fONTINAUS. 1688 

FOOD (SEE ALSO ANIMAL FOODSTUFFS), 1669.1676 
1921. 1974. 1985. 1987 

FOOD CHAINS (SEF ALSO FOOD WEBS). 1668. 1676, 1974 
FOOD SUPPLY. 1680 
FORCHHEIM. 1884 
11.(RECASTING, 1556 
FORESTRY. 1910 

f ORESTS. 1577, 1578. 1581. 1590. 1609. 1616. 1621 1806 
1975,1980 

FORMIC ACID, 1908 
I ORTNIGHT. 1597 
FRACTURING 1542.1544 
) RAGMENTATION, 1579 

FRANCE, 1501. 1513. 1729. 1749, 1786 1912 1977 

FRANCE ASSOCIATION GENERALI; IIYGIEN TECHNIC 
MUNIC, 1501 

1RANKRJRT AM MAIN. 1777 
FREEZE CONCENTRATION. 1923 
FREEZE DRYING. 1971 
F REEZE THAW PRtX'ESSES. 1903 
FREEZING. 1899, 1923 

FRESHWATER. 1518. 1571. 1592. 1610, 1646. 1692. 1694, 
1746.1976 

FROUDE NUMBER, 1573 

FRUIT AND VEGETABLE CROPS. 1724, 1949, 1974.1995 
IRUIT AND VEGETABLE CROPS tBRASSICAS). 1899 
FRUIT AND VEGETABLE CROPS (CEREALS), 1563. 1613. 

1638.1642. 1899.1917. 1974 
FRUIT AND VEGETABLE CROPS (LEGUMES). 1550 
FUELS. 1865.1914. 1932 
i ULVIC ACIDS. 1639. 1640.1766 
FUMIGANTS. 1629 
FUNGI. 1958.19*4.1983 
FU NGI (HYPHOMYCETES), 1928, 1958. 1983 
RJNGI (SACCHAROMYCETACEA), 1953 
FUSION. 1726.1783,1914 


GANGA. 1537 


GANGA RIVER, 1597 
GARDA LAKE, 1751 

GAS. 1546.1623.1694.1725.1726.1736.1739.1884.1909. 
1914. 1932.1938 

GAS ( HROMATOGRAPI!Y. 1628. 1635.1663, 1670. 1673 
1685.1726.1727.1730. 1734.1735,1737. 
1738.1744,1746.1934 

(.AS CHROMATOGRAPHY-MASS SPECTROMETRY. 

1629. 1634.1727, 1736. 1741. 1744, 1767. 
1916.1943 
GAS FLOW. 1738 
GASIFICATION, 1914.1932 

GASTROPODS iSM MOLLUSCS, INDIVID GKOl IPS 
BELOW), 1991 

GASTROPODS (SNAILS) (PROSOBRANCHIA) 

GAUGING STATIONS, 1522 
GELATIN, 1714,1724 
GELS AND GRUiNG. 1888, 1903 
GELSENKIRCHEN. 1513 

GENERATION. 1510.1526 1551. 1625,1646 1719.1804. 

1843 1873. 18R8 1914 1946.19S4 1970 
GENES. 1692. 1869 
GENETIC ENGINEERING. 1660 
GENETICS. 1869 
GENUS. 1540, 1691, 1837 
C.EOGRAPHK INFORMATION SYSTEM. 1615 
GHtXIRAPIIK'AI. INFORMATION SYSTEMS, 1525. 1578 
C.FTX’iRAPHY. 1580. 1603. 1613 
GEOLtXilC A) TIME. 1542 
GEOLOGY 1546. 1600. 1601. 1615 
GEOMETRY. 1912 
GEOPHYSICS. 1546 
GERMANIUM. 1686 

GERMANY. 1504. 1513. 1516. 1583. 1594 1606. 1616. 1783. 

1788. 1799, 1914. 1915. 1947 
GILLS. 1671. 1675. 1985 
GLASS. 1761 
GLASS FIBRES, 1728 
GLUCOSE PHOSPHATE. 1990 
GLITAMATE 
GLUTAMINE 
GI YCERIDES. 1807 
GLYCEROLS 
GLYCINE. 1687 
GLYCOGEN. 1871, 1990 
GLYCOLS. 1727 
GOLD. 1753 

GRADIENTS 1603. 1630. 1733. 1757 1966, 1978. 1983 
GRAINS. 1724. 1892 

GRAMNEGATIVE ORGANISMS, 1657 1837 
GRAM POSITIVE ORGANISMS. 1873 
GRANULAR. 1544.1878. 1921. 1935 
GRAPHIC ARTS. 1560,1861 
GKAPHITIZATION. 1731 

GRASSES (SEE ALSO GRAMINEAE). 1908. 1918 

GRAVEL. 1573. 1895 

GRAVITY, 1772. 1791,1909 

GRAZING. 1592. 1596 

GRAZING ORGANISMS. 1583 

GREAT LAKES. 1589,1633 

GREECE. 1510 

GREENFIELD. MASS, 1814 
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GREENHOUSE EFFECT, 1520 
GREENHOUSES. 1550 
GRIMSBY. 1518 
GRIT. 1922 

GRIT REMOVAL SYSTEMS, 1853 
GROUND TREATMENT. 1788 
GROUNDS, 1505.1880 

GROUNDWATER (SEE ALSO AQUIFERS), 1529. 1530. 

1542.1543, 1547, 1548, 1549. 1550, 1554, 
1557. 1500. 1503, 1507,1572, 1590,1599 
1000. 1011, 1013,1614, 1629, 1031, 1041, 

1651,1694, 1706. 1756, 1759,1762.1768, 
1769, 1975 

GROUNDWATER FLOW, 1530, 1698 
GROWTH, 1519, 1552, 1560, 1562, 1563, 1578, 1589, 1592, 
1613, 1648, 1657, 1699, 1771, 1794, 1806, 
1811, 1828, 1840,1847, 1851,1807.1870 
1873, 1882, 1898,1920, 1928. 1939 1953 
1904, 1967,1975, 1976. 1987 1988, 1998 
GUJARAT STATE, 1553, 1556 
GULFS, 1510,1691 
GURU 1602 

HABITAT, 1566, 1570, 1572. 1578, 1579, 1580,1581, 1607 
1681, 1980, 1990, 1991 
HAEMOLYMPH. 1990 
HALF LIFE, 1638, 1074. 1974 
HALOGENATED ORGANIC COMPOUNDS, 1068 
HALCXJENS, 1649 
HALOMETHANES, 1048 
HAMBURG, 1606 
HAMPSHIRE, 1527 
HARBOURS, 1600. 1630, 1683. 1978 
HARDNESS. 1516 

HARVESTING, 1560, 1641, 1K99, 1908 
HATCH ABILITY. 1988 

HAZARD, 1566. 1567, 1647, 1652. 1680 1098 1787. 1910. 
1971. 1974, 1981 

HAZARDOUS MATERIALS. 1689. 1924 
HEADSPACE, 1664 

HEADWATER (SEE ALSO TAIL WATER). 1522. 1811 
HEALING. 1979 

HEALTH, 1505. 1607, 1647, 1051. 1653 1811 1898 
HEALTH HAZARDS. 1653 
HEAT, 1904 

HEAT TREATMENT. 1964 
HEATING. 1625, 1686 

HEAVY MET ALS, 1509, 1550, 1600. 1601. 1602, 1605, 1619 
1620,1622. 1623. 1624. 1628,1639 1644. 
1645. 1651, 1669. 1672. 1675, 1670, 1678, 
1680, 1681, 1082,1683, 1684.1687, 1088. 
1690. 1691, 1092, 1700.1701,1711, 1712, 
1713. 1714 1715, 1717, 1719.1720,1722, 
1723.1724,1745.1747, 1750, 1753. 1765, 
1760.1767,1780,1878. 1882,1889,1903, 
1905.1900, 1913, 1940,1950,1951.1957, 
1959, I960, 1961. 1902, 1963, 1904, 1905, 
1906.1973.1977,1978, 1979, 1984, 1986, 
1987. 1988, 1989.1990 
HEP ATOP ANCREAS, 1735, 1990 
HBPTACHLOR. 1670 


HERBICIDES. 1613,1030.1631. 1638.1741.1906.1957. 
1994.1998 

HERBS. 1577,1581, 1632. 1769 
HETEROGENEITY, 1593,1703 
HETEROTROPH1C ORGANISMS. 1660,1845,1870 
HEXA-. 1674 

HEXACHLOROBENZENE, 1671.1074.1688 
HEXACHLOROCYCLOHEXANES, 1660,1688 
HEXANE. 1732. 1744 
HIGH FREQUENCY, 1550 
HILLS. 1529,1530, 1590. 1814 
HISTOPATHOLOGICALLY. 1979 

HISTORY. 1510, 1557, 1561, 1566. 1577. 1580. 1589, 1591. 
1606,1607.1618, 1658,1809 

HOLIDAY MAKERS, 1834. 1860 
HOMOGENEITY, 1541,1545. 1955 
HOMOGENIZATION. 1673, 1685 
HOMOLOGY, 1630 
HOOGHLY, 1690 
HOOGHLY ESTUARY. 1645 
HOPPERS, 1922 
HORTICULTURE. 1910. 1919 
HOSPITAL, IH68 
HOT WATER. 1770 
HOUSING, 1502. 1781, 1814 
HOWE, 1965 

HUMAN ACTIVITY. 1542, 1576, 1000 
HUMAN BEINGS. 1509, 1538, 1551, 1604, 1605. 1654, 1735 
1759, 1781. 1785, 1799. 1912, 1925, 1974 
HUMBER RIVER, 1569 

HUMIC MATTER, 1585, 1602, 1640 1714. 1760. 1919 
HUMIDITY, 1547. 1599. 1642 
HUNTING. 1773 
HYBRID. 1557 
HYDRATES. 1648 
HYDRATION. 1822, 1883 
HYDRAULIC LOADING, 1824, 1892 
HYDRAULICS, 1531. 1543. 1568 1573, 1630. 1776, 1786 
1802. 1815. 1893 1897 
HYDRIDE GENERATION. 1765 
HYDROCARBON, 1509. 1552. 1626, 1627. 1652. 1992 
HYDROCHEMISTRY. 1586 
HYDROCHLORIC ACII) 1019 1715.1745,1924 
HYDRODYNAMICS. 1748, 1749. 1780 
HYDROELECTRIC POWER. 1792 
HYDROFLUORIC ACID, 1712 
HYDROGEN, 1576, 1578. 1581, 1601, 1888, 1920 
HYDROGEN CARBONATE. 1617 
HYDROGEN ION CONCENTRATIONS, 1571, 1577, 1601 
1602.1603, 1604, 1618, 162L 1639. 1651. 
1653,1689, 1700, 1705. 1710, 1715,1718 
1724, 1729, 1742, 1747, 1762,1765, 1767, 
1768,1795. 1807.1819, 1823, 1843. 1862, 
1883. 1886.1913.1920. 1922.1925. 1935. 
1945.1946, 1948, 1957.1960,1962.1965. 
1972.1973,1983, 1989, 1995 
HYDROGEN PEROXIDE. 1623, 1646,1710,1713,1747, 
1768.1938, 1945, 1957 

HYDROGEN SULPHIDE, 1655.1724,1766.1775.1884. 1933 
HYDROGEOCHEMICAL, 1542, 1591,1601.1694. 1729 
HYDROGEOLOGY, 1540. 1542, 1567, 1599. 1613 
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HYDROLOGY, 1520.1521.1522.1540,1557.1576.157* 

1579.1500.1590.1630.1641.1749.1700 
HYDROLYSATE. 1954 

HYDROLYSIS. 1740.1743. 1007.1017. 1047. 1050.1*71. 

1935.1954.1955.1956 
HYDROPHILIC, 1504.1727 
HYDROPHOBICITY, 1504,1668.1671 
HYDROXIDES. 1621,1640.1044.1946.1955. I960 
HYDROXYBUTYRATE. 1821 
HYDROXYL. 1727.1760, 1945 
HYDROXYLAM1NE HYDROCHLORIDE. 1745 
HYDROXYQUINOLINE. 1716. 1717 
HYGIENE-. 1895 
HYPERBOLA. 1850 
HYPERUMNION, 1620. 1623 
HYPOCHLORITE. 1930 

1BARAKI, 1644 
1CI-. 1609. 1899 
ICELAND. 1649 
II I.INOIS, 1521 

IMAGERY (SEE ALSO SATELLITE IMAGERY). 1751 
IMMERSION, 1626 

IMMOBILIZATION, 1550.1708.1761,1828, 1848. 1888. 1964 

IMMUNOLOGY. 2000 
IMPACTION. 1607. 1980 
IMPELLERS. 1927 
IMPENDING. 1902 
IMPERMEABILITY. 1545 
IMPLEMENT ABLE. 1777 
IMPORTATION. 1510 
IMPROPERLY. 1631 
IN' LINE. 1716. 1721 
IN VITRO, 1692.1736.1993 1999 
INACTIVATION. 1869. 192? 

INACTIVITY. 1898 1965 

INCINERATION. 1625. 1725. 1911 1914, 1915 1924 1956 
INCUBATION, 1623. 1657. 1661.1662 1741,1873 1928 1997 
INDEX 1604. 1651. 1678, 1679. 1687 1734. 1977 
INDIA 1554 1560. 1597. 1645, 1655 1665 1675. 1755 1759 

INDIAN WATER WORKS ASSCX’IATION. 1560, 1564 
INDIANA, 1521, 1524 
INDIGENOUS. 1969 
INDUCERS. 1996 

INDUSTRIAL WASTE WATER TREATMENT, 1923. 1930 
INDUSTRIAL WASTEWATERS. 1546.1610 1690, 1700, 

1722. 1857, 18*4. 1936. 1937, 1961, 1963. 1970 
INDUSTRIAL WASTES. 1924.1970 
INDUSTRIES, 1503.1504. 1510. 1512, 1553, 1561. 1607. 

1632.1643.1688.1691.1722.1729.1803. 

1841. 1857. 1866,1889. 1901. 1911.1919, 

1922. 1936. 1938, 1944. 1946. 1970 

INERT, 1641 
INFESTATION. 1910 
INFILTRATION. 1524. 1786.1802 
INFILTRATION BASINS 

INFLUENTS, 1585. 1700, 1754.1820.1842.1860, 1872, 1877 
1895. 1898.1930 1951.1969.1970 
INFRARED RADIATION, 1575,1577 
INFRINGEMENT. 1816 
INHABITATION. 1686 


INJECTION. 1546.1625.1706.1727 1748.1749.1775.1886. 

1996 

INJURY. 1502.1979. 1998 
INLAND AREAS. 1791. 1811 

INLAND WATERS (SEE ALSO SURFACE WATER). 1508. 

1647 1708 

INLET (GEOGRAPHICAl >. 1829 
INLET STRUCRIRES. 1861 
INNOVATIONS. 1833 
INOCULATION, 1548.1925, 1969 

INORGANIC (SEE ALSO WITHOUT THIS PREFIX 1.1548. 
1585. ISO*. 1603.1649 1717 1723.1725 
1828. 1908. 1917 

INORGANIC COMPOUNDS, 1921 
INSECTS (OUTERA) (CHIRONOMIDA1) 1984 
INSECTS (LF.PIDOPTHRA). 167J 
INSECTS fMEGALOPTERA AND NEUROFTERA). 1986 
INSPECTION CHAMBERS. 1776.1779. 1788 
INSTRUMENTATION. 1569. 1590. 1641. 16*7.1752. 1771. 
1796 

INSULATION. 1904 
INSURANCE. 1794 
INTAKES. 1518,1794. 1802,1974 
INTERCEPTION, 1559, 1590 

INTERFACES, 1518. 1590. 1598.1645.1718.1726.1807 
INTERFERENCES. 1705,1706,1711,1713.1714, 1717.1718. 

1721, 1722.1724. 1725, 1728, 1729. 1959 
INTER LABORATORY. 1685. 1702. 1703.1704.1712. 1737, 
1738, 1739 

INTERMITTF.NCY, 1820. 1841. 1859,1861.1892.1895.1944 
INTERNATIONAL ASSOCIATION ON WATER 
POLLUTION RES , 1839 1863 
INTERNATIONA! ORGANIZATION FOR 

STANDARDIZATION. 1703. 1712 
INTFKSTICES, 1977 

INTERSTITIAL WATERS. 1619 1625. 1984 
INTERTIDAL ZONE. 1627.1991 
INTRUSION, 1518, 1520 
IODIDI 172(1 
IODINE. 1644 

ION I X< HANOI., 1706. 1709 1721. 1771. 1923.1950, 1951, 
1971 

IONIC REGULATION, 1985 
IONIZATION. 1727 

IONS. 1535. 1585. 1601,1613, 1614.1625. 1640. 1682.1690 
1706. 1709, 1715.1718,1719,1724, 1727. 

1763. 1768.1884.1890. 1921. 1933.I960.1982 

IOWA. 1630 

IRON. 1600.1601,1602. 1605. 1620. 1628.1651. 1672. 1684. 

1690. 1711, 1717. 1724.1745,1766,1767. 

1768. 1786. 1878. 1882. 1884. 1905. 1946. 

1951, 1957, 1959. 1965, 1966 

IRON AND STEEL INDUSTRY (SEE ALSO BLAST 
FURNACE). 1811 

IRON CHLORIDES. 1767, 1811. 18*5,1886. 1905. 1963 

IRON ORE. 1966 

IRON SULPHATES, 1980 

IRRIGATION (SEE At-SO LAND TREATMENT), 1545,1547, 
1550.1554 I960.1563.1790.1806 1817. 

1889. 1899. 1995 
IRRIGATION WATER. 1563 
ISLANDS. 1542. 1859 


AQUALINE ABSTRACTS VoJ.ll No.4 

V 1995 WRt pk Reproduction not permitted 


4A7 



SUBJECT INDEX 


ISOTHERMS, 1764, 1765. 1941 

ISOTOPES 1529. 1536. 1547, 1625. 1632 1643,1645, 1694 
1744, 1745 1842.1973 

isotropic; 1545 

ISRAEL, 1546, 1799 
ISTANBUL, 1847 
ITALY, 1510, 1511, 1637, 1751 
II JPAC. 1703, 1712 
IVES. 1757 

JACKING, 1788 

JAIPUR, 1561 

JAMES RIVER. USA, 1809 

JAPAN, 1644, 1686, 1775 1797 

JERSEY, 1542 

JETS, 1779 

JEWELLERY, 1793 

JOHANNESBURG. SOUTH AFRIC A, 1815, 1820. 1864 
JOINTS, 1592, 1648 
JORDAN. 1557 

KALMAN RUTHS. 1523 
KARS'I, 1524. 1547, 1748 1749 
KASSEL. 1782 
KATTEGAT!, 1587 
KENT, 1532 
KENTUCKY. 1521 
KEYS, 1510, 1590, 1592, 1702 
KIDNEYS, 1979 1985 1999 

KINETICS, 1628, 1639, 1830, 1838 1839, 1845. 1854 1860, 
1890,1896,1927 1945,1955 1962 1964 

KINETICS (MONOD), 1830, 1850 
KOREA. 1686 

KREELED, W GERMANY, 1798 
KRKA RIVER 1636 
KUWAIT. 1970 

LABELLING. 1664. 1744 
LABILITY, 1628. 1999 
LABORATORY STUDIES. 1664, 1820 
LACTATION, 1990 
LAG. 1969 

LAGOONING, 1802, 1889, 1892, 1898, 1903, 1910 

LACK KINS (AEROBIC'). 1898 
LAGOONS (ANAEROBIC). 1929 
LAOCK)NS (FACULTATIVE). 1892 
LAGOONS (STORAGE). 1881 

LAKES. 1536, 1539 1571, 1582, 1589 1591, 1592, 1601 1602 
1604, 1610 1622.1623 1625.1632 1633 
1635. 1672.1674.1787 1791.1811.1986 1996 

LAMPS, 1902 

I AND. 1507. 1527, 1547. 1549, 1566, 1579. 1580. 1585, 1590 
1630,1634. 1834. 1897,1899,1974 
LAND (GRASS AND PASTURE), 1594, 1615 
l AND DISPOSAL. 1507, 1567. 1611, 1899. 1910, 1918 
LAND TREATMENT (SEE ALSO IRRIGATION), 1895 
LAND USE. 1579. 1580, 1613. 1615, 1618 
LANDFILLS (SEE ALSO WASTE DISPOSAL SITES). 1637 
1911. 1915 
LANDINGS, 1526 
LANDSCAPING, 1577, 1579 
LANGMUIR EQUATION, 1763 
LAPLACE TRANSFORM. 1545 


LARVAE (SEE ALSO INDIVIDUAL TYPES), 1583,1978, 
1980, 1988 

LASER. 1709 
LATENCY. 1994 
LATERALS, 1524, 1782 
LAUNDRIES WASTE WATERS, 1868 
LAURYL. 1732 

LAW' (SEE ALSO LEGISLATION). 1502, 1504, 1516, 1669, 
1699,1758, 1912, 1947 
LAYING, 1504, 1779, 1789. 1811 
LEACHATE, 1550, 1611,1640,1698, 1961. 1975, 1980 
LEACHING. 1611, 1618,1626, 1631, 1973 
LEAKAGE, 1541, 1783 
LEAKAGE CONTROL, 1774 
LEATHER, 1857 

LEAVES (OF PLANTS), 1690, 1974, 1983, 1998 
LEEUWARDEN. 1608 
LEGISLATION (EEC), 1504, 1506, 1864 
LEGISLATION (ON DRINKING WATER). 1502 
LEGISLATION (ON INDUSTRY AND TRADE), 1503, 1504, 
1911,1930. 1947 

LEGISLATION (ON POLLUTION), 1503. 1697 
LETHAL LIMITS (SEE ALSO MORTALITY. TOXICITY). 

1666, 1982, 1985,1987, 1989. 1990 
LICENCES AND LICENSING. 1841 
Lire STAGES (SEE ALSO EGGS. LARVAE), 1677, 1683, 
1684, 1980 1985 1987 1988, 1996 
LIGANDS, 1711. 1972 
LIGHT. 1623, 1913 
LIGHT INTENSITY, 1945 
LIGHT PENETRATION, 1724 
LIGHTS 1902 

LIME 1883. 1885. 1886 1956 

LIME TREATMENT. 1615. 1910, 1981 

LIMITS (SHE ALSO MAX I MAI PERMISSIBLE 

CONCENTRATION 1504 1505 1538 1588 
1593 1631, 1651, 1669 1671 1675 1727. 

1738 1747.1781 1794 1882 1891 1916 1922 
I IMNOL(X;y, 1602 
LINEARIZATION, 1545 
LINING MATERIAL, 1773 
l IN/.. AUSTRIA, 1688 
LIPIDS. 1668, 1737, 1807. 1985. 1993 
I IPOPH1LIC SUBSTANCES, 1668. 1996 
L1PPE. 1805 

LIQUIDS, 1640. 1764, 1807 1813. 1884, 1924, 1951 

LIQUOR, 1811. 1826, 1829 

LITHOGRAPHY, 1600 

LITTORAL, 1571 

LIVER. 1675. 1677, 1736. 1996 

LOADING. 1548. 1550, 1588, 1589, 1612. 1622, 1633, 1666 
1695, 1697 1700. 1785, 1786,1795, 1801. 

1802 1809. 1823 1825 1831.1836, 1846. 

1849, 1861, 1868, 1884. 1892,1912. 1922 
1932, 1935. 1940, 1958, 1969, 1970 
I (XT AN. I TAIL 1800 
LOGARITHM. 1640. 1685, 1706 
LOGGING, 1544, 1889 
LONG ISLAND SOUND, 1683 
LONG ISLAND, N Y . 1677 
L OOP. 1648. 1771 
LOS ALAMOS, 1971 
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! OS ANGEI.ES. 191* 

LOUISIANA. 1511.1512 

LOW COST. 153*. 1660. 1667.1*01 1907 

( UBRICATION. 17*2 

LUMINESCENCE (SEE ALSO CHEMILUM1NFSCI NCT.t 

1699 

LUXEMBURG, 1513 

l YON. 1977 

I YS1METERS. 1641. 1642 
[ YSOSOMES. 1993 


MACHINERY, 1*23 
MACROPHYTES, 1571. 1631 

MAGNESIUM. 1601, 1602. 1603. 1605. 1611 1616. 1672 
1705. 1*75. 1*76, 1*7*. 1**4. 1905. 1965, 
1975. 1977,19*2 1990. 1993 

MAGNESIUM AMMONIUM PHOSPHATE, 1905 
MAGNESIUM OX1DF, 1961 
MAGNETISM 1741. 1923 1966, 1971 
MAINE, 1522, 1792 

MAINTENANCE. 1564. 1579, 1583, 1597. 1641. 1660. 1715 
17*4, 1794 1*21 1*44, 1*45. 1*72. 18*4 
1904 1929 1931 1969 
MAI ATE, 1990 
M ALI l NOTION, 19*5 
M M MO. SWEDEN, 1*77 

MANAGEMENT. 1510 1511.1532 1562 1569.1590 161* 
1704. 1774 17*6. 1791, 1*06, 18*1 1910 
MANGANESE. 1605. 1619. 1620. 1672. 1675 16*0 16*4. 

1690. 1720 1724 1766.1965 19*4 19*6 

MANGANESE OXIDES. 1766 
MANTLE. 1524 

MANUFACTURE, 1509. 1936 1952 1956 
MANURE. 1550, 1594. 1925 
MANURE SLURRIES 

MAPS AND MAPPING. 1575. 1576. 1601. 160* 1615 
MARGIN'S. 1872. 19*1 

MARINE ENVIRONMENT (SEE ALSO SEA WATER). 1510. 

1662. 16*4. 1702. 1704. 1746 
MARINE FISH. 19*8 
MARKETING. 1510. 1771. 1910. 193* 

MARSHES, 1574 

masking. 1714 

mass. 16*5, 1749. 1*79. 1*86. 1954 

MASS BALANCE. 1506 15*H, 1622. 1627 1663 1831 1*56 
1906. 1920 

mass transport, 1565 

materials TESTING. 1712 
MATHEMATICAL ANALYSIS. 1511, 1558. 1650 169* 
MATHEMATICAL FUNCTIONS 
MATRIX. 1557 1577 1713 1721, 1734 1739.1747 1761 
1934 

M \Tl,'R ATION. 16*0. 1984 
MEANDERING CHANNELS. 1570 

MEASURES. 1501, 1537. 1554. 155*. 1562, 1573. 1589. 1594, 
1596. 1607. 1612. 1699, 1704. 1779 1*13 
1X58, 1*66.193* 

MECHANICAL, 1770.1*0*. 1903. 1907 1911, 1922. 196* 
MECHANISM. 1524.1547,1609. 1616. 1652. 1763. 1766 
1*42. 1875. 1X94. 1904. 1909 19*9. 1990 
MEDIA. 1544.1655. 1656, 1661. 1662, 16*9. 1707 1719. 

1732.1*09.1*21. 1*26 1*30. 1*34. 1*92.1953 


MEDIC INE 1722 

MELBOURNE, AUSTRALIA. 170* 1*66. IXR6 
MELTWATERS. 1522.1*99. 1975 
MELTING, 1*99 

MEMBRANES, 1640. 1673. 1726, 172*. 1732. 1760. 1762, 
1915.196*.1993 

mercapioben/.oihi a/ole: 1952,1953 

MERCURY . 1623. 1624. 16*9, 1675, 167*. 16*1. 16*8 1712 
1722,17X3. 1724.1747.1979 
MERCURY (ORGANIC). 1723 
MERCURY CHLORIDE. 1979 
MERC URY SULPHIDE. 1624 
MESH, 15*2 

METABOLIC' PRODUCT S. 15*5, 1606, 1613. 1630. 163*. 
1673, 1741, 1999 

METABOLISM 1552.1602, 1652, 1672. 16*4.1*21, 1*27. 
1*2*. 1*71, 1*74. 1909 1935. 1990 

Mri A BC >U/.ATIC )N 1999 

MIT MS 1566, 1572, 1602. 1603 1619, 162* 1669, 1672 
1675. 16*0. 1681 16X2 16*3. 16*4, 16X7. 
168*. 1690, 1692, 1695. 1701. 1702, 1711. 
1712. 1713. 1714, 1715. 1719, 1720 1770. 
17*6, 1*77, 1913. 1921 1951. 1961 1966. 
1967, 1977. 197*. 19*0. 1984, 19*5. 19X6 
19*7. 19*9 

METEOROLOGY, 1522. 1599 1745, 1*03 
METERS 1544. 17(81, 1794 

METHANE (SEE ALSO DIGESTER GAS, SI,DIXIE GAS I. 

1694 1756. 1935, 195* 

MI THANE PRODUCTION, 1662 1922. 19.35. 195* 
METHANOL 1*11.1*25,1*51 

METHODS 1505, 1506. 150*. 1512 152* 1532. 1536. 15.3*. 

1543. 1550. 1551. 1557. 1567, 156*. 15*8. 
1593,1596, 1599. 1612. 1614, 1616. 1632. 
16.34. 1652. 1657. 165*. 16*9 1692, 1697. 
1699 1703, 1705. 1706, 170*. 1710, 1713, 
1715 1716 1717 171*. 1719. 1720, 1721, 
1722 1724, 1725 172*, 1729 17.30, 1733, 
1735 1737. 1739. 1741 1742, 1743. I74S. 
1746 1747. 174*. 1750 1752 1760.1771. 
1776. 177* 17*0. 17*1 17*2. 1794, 1795, 
179* 1*04 1*10, INI I. 1*12. 1X13 IN.3I. 
1*37, 1*41. 1*46 1*57 1*73.1*83 |K*6 
1**9. 1900 1903, 1904. 1905 1907. 190*. 
1909, 1913 1914. 1915, 1917, 1924 192*. 
1929,1946.194*. 1949 1950 1956 1959 
I960, 1961, 1966 1976. 1992 
MI IHYE 1SOBUTYI. KETONE, 1717 
METHYLENE CHI .OK IDE. 1736 
MITOEACHEOR. 1630, 199* 

MITK1BD/JN. 1630 
MITROPOI.IS 1519 
MEXICO. 16*4 193* 

MICE. 1653. 1736. 1767 
MIC FLEES, 1732 
MICHIGAN. 1633. 1*59 

MICRO ORGANISMS. 1662 1699, 1*35, 1*37. 1840. 1*45. 
1*63. 1*70. 1*71, 1*72. INK*. 1925 

MICROBIOLOGICAL ANAI YSIS. 1*37 
MIC ROBIOl CXiY. 164*. 1759 
MICROCYSTIN-EK, 1653 
MICROPHONES. 1709 
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MflCROSOM&S. »W 

MIDLANDS, 1543 

MIDWEST. 1521, 1638 

MIGRATIONS. 1618, 1641. 1642 

MILK PRODUCTS. 1735 

MINERAL WATER, 1649, 1650 

MINERALIZATION (SEE ALSO BIODEGRADATION’). 

1548. 1662, 1664, 1934 

MINERALS, 1529, 1540, 1625, 1631. 1694 1786,1953 
MINKS AND MINING, 1624, 1984, 1985 
MINING WASTE WATERS, 1965 

MINISTRY Of AGRICULTURE, FISHERIES AND FOOD. 

1974 

MIRRORS. 1632 
MISSOULA, 1572 
MIXED LIQUOR, 1762. 1849, 1944 
MIXING, 1524, 1535, 1550, 1565, 1568, 1578, 1588 1602 
1625, 1632,1646, 1661 1681, 1813, 1843 
1859, 1894 1914,1925 1927 1958 1966 
MIXING ZONKS, 1588 

MODELLING! GENERAL ). 1511. 1518, 1519 1523. 1530. 

1531. 1532, 1536 1540 1541 1549 1555 
1557 1567 1568, 1569 1573,1589, 1590 
1591, 1598. 1616, 1621. 1622, 1633. 1639 
1648 1682 1698 1711 1717 1748, 1757 
1763, 1764.1765. 1776. 1791 1815 1821 
1827 1830. 1835, 1838 1839 1850 1853. 

1854 1855 1860 1863 1874 1875 1879 
1880. 1881 1893. 1894 1897 1920 1921 
1930,1934.1948. 1959. 1968. 1974 
MODELLING { SPECIFIC NAMES I), 1567 
MODELLING ( SPEGIEIG NAMES !h, 1531. 1567, 1776, 1830 
MODELLING (HYDROLOGICAL). 1531. 1540. 1578. 1881 
MODELLING (IIYDROL(XilGAL) (CONTINUED). 1776 
MODELLING (KINETIC ), 1920, 1944 
MODEM INC* (Ml'LTIVARIA IT), 1571 
MODULES. 1569, 1590. 1968 
MOISTURE 1590. 1899. 1908 
MOLAR CONCENTRATION, 1619. 1746 
MOLASSES, 1932 
MCH ECTILAR WEIGHT. 1639 
MOLECULES, 1585, 1807 1927 1943 
MOLYBDENUM HI UE. 1709, 1721 
MONITORING, 1505. 1539, 1559, 1584. 1591, 1611. 1622. 

1625 1641, 1664 1669 1679, 1688 1697 
1698. 1699. 1702. 1708, 1738,1796 1802 
1810, 1841 1898, 1899. 1948, 1965 1975. 2000 
MONITORS, 1596, 1677. 1699. 1729 
MONSOONAL. 1690 
MONSOONS. 1534, 1586, 1690 
MONTANA, 1566. 1572, 1619, 1680. 1984, 1985 1987 
MONTE ('ARIA), 1567 
MORE! A. M . 1744 
MORPHOI OGY, 1535. 1837, 1996 
MORPHOMETRY, 1525 
MOSQITO. 1569 

MOSSES AND LIVERWORTS. 1577, 1688. 1981 

MOUNTAINS. 1579. 1649 1983 

MOUNTING, 1773 

MOUTH, 1603 

MOVABLE. 1693 

MP, 1997 


MUD FLATS. 1581 
MULDE RIVER. 1606 
MULTIPLICATION, 1630 
MULTIVARIATE TECHNIQUES, 1701, 1977 
MUSCLE, 1675,1678,1982,1990 
MUTAGENICITY. 1652 


N2, 1694 
NADPH, 1997 
NAMIBIA, 1562 
NANCY. 1648 

NAPHTHALENES. 1637, 1715, 1732 
NAPHTHOL. 1740 
NAPHTHOQUINONE. 1742 
NATIONAL PHYSICAL LABORATORY. 1566 
NATIONAL POLLUTANT DISCHARGE ELIMINATION 
SYSTEM, 1902 

NATIONAL RIVERS AUTHORITY. 1527, 1949 
NAVY. 1673 
NEBRASKA, 1528 

NEGLIGENCE, 1568, 1596. 1696. 1875 
NERNST EQI fATION. 1948 
NETHERLANDS, 1549, 1583, 1600 
NETS, 1582 

NEUTRALIZATION, 1711 1888. 1939 

NEW BEDFORD, 1683 

NEW DELHI, 1564 

NEW JERSEY, 1520, 1593, 1607 

NEW SOUTH WALES, 1507. 1814, 1917 

NEW YORK, 1536. 1681 

NEW YORK STATE, 1536 

NEW ZEALAND. 1573 

NEW ARK BAY, 1607 

NE, 1999 

MGKEL. 1509 1605. 1681, 1684 1690, 1692. 1711, 1713 
1786, 1961 1966, 1973 

NIGKEl SULFATE. 1720 
NIGHT, 1836 

NITRATE 1509, 1524, 1585, 1586, 1589, 1592. 1593. 1599 
1601, 1603. 1604, 1605, 1611. 1613 1617 
1651, 1661, 1749 1762 1768, 1795, 1810 
1815, 1820, 1822, 1827, 1833. 1836, 1843 
1844, 1851 1854. 1855,1856. 1863,1879, 

1888.1890.1920. 1926, 1956 
NITRIC ACID, 1855 
NITRIC OXIDE 

NITRIFICATION. 1594. 17%. 1805. 1820, 1826, 1829. 1831 
1843.1844, 1845 1846 1847, 1849.1857 
1858, 1860.1862, 1863, 1866 1868, 1880 
1884. 1893, 1913, 1920, 1926. 1929, 1930. 1%9 
NITRIFYING ORGANISMS, 1844. 1848 
NITRITE. 1509 1594.1611, 1617, 1707.1761. 1766, 1844 
1854.1855, 1890, 1920, 1956 
MTRCX'ELLULOSE 

NITROGEN 1586. 1592 1593, 1594. 1595, 1596, 1603, 1617. 

1618, 1707, 1708, 1728, 1746, 1762. 1795. 

1796 1800, 1811. 1812, 1814, 1815.1816. 

1818,1822. 1825. 1828. 1831. 1832,1836. 

1843.1844, 1846. 1847,1848. 1849,1856. 

1858.1859. 1861, 1863.1864,1888. 1890. 

1892, 1897. 1903. 1913, 1917, 1920,1926, 

1929. 1930.1931.1975 
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srTROGEN (ORGANIC), 172*. 1940 

NITROGEN OXIDES, 1595,1854.1855. 1856 

NITROUS. 1855 

NODES. 1565 

NOISE, 1808,1997 

SONACKLOR. 1677 

NONPOLAR C OMPOUNDS, 1726 

NORD, FRANCE. 1802 

NORMALIZATION. 1679 

NORTH RHINE-WESTPHALIA, 1515 

NORTHERN IRELAND. 1591, 1792. 1950 

NORWAY. 1600, 1823. 1939 

NOSE, 1803 

NOTICE* 1837 

NUCLEAR-RIEL. 1641 

NUCLEUS. 1644 

NUCLIDES. 1745 

NUISANCE, 1803,1911 

NLTR1ENTS, 1539. 1563, 1579, 1580, 1587, 1588 1589, 1590 
1603,1660, 1689.1702. 1707. 1708 1806 
1810 1811, 1832 1858. 1860 1882. 1890 
1894. 1897 1903, 1910 1913 1917 1953 1975 

OBEY. 1724 

(X’CUPATION, 1576. 1749, 1970 

OCTANE, 1737 

tXTOGEN, 1955 

OFF LINE, 1733. 1735 

OFFSITE. 1551 

Of WAT, 1517 

OHIO, 1859 

OIL (MINERAL) (S/A LUBRICANTS. PETROLEUM 
FUELS). 1627 

OIL POllATION INCIDENTS 

OIL RECOVERY 

Oil REFINERIES, 1563 

Mil SPILLS < SIT AISOOIl 1*01 LI ’TIONi, 1627 
OILY 1567 

OH V WASTE. WATERS. 1627 
OLIVE MILL WASTEWATER, 1928 
OMBROTROPHY. 1632 
ON STREAM. 1922 

ONLINE. 1697, 1700 1716, 1719 1723 1733, 1735. 1753 
1795, 1796. 1810, 1948 
ONTARIO LAKE. 1589, 1635. 1787 
' INTARIO. CANADA, 1589. 1622, 1787 

< h mbytes, imoo 
optical. 1693 ,1751 

OPTIMIZATION. 1511. 1557. 1558, 1564, 1715. 1717, 1721, 
1738. 1740, 1757. 1775. 1796 1813.1815 
1819, 1820. 1836. 1884. 1892 1894 1905 
1918, 1934. 1937. 1954. 1957, 1958. 1961 
1962 1964. 1997 

ORDER (BIOLOGICAL;, 1567, 1583, 1584, 1601. 1625 1628, 
1633, 1678, 1690,1692 1718. 1768 1901 
1945, 1962 1970. 1984 

ORDER (MATHEMATICAL), 1955 
OREGON, 1728 

ORGANIC, 1584, 1585.1594, 1601. 1606 1618 1631, 1640 
1645 1649.1660.1699,1700, 1717 1726 
1746, 1758, 1845, 1847, 1868, J873. 1874 


1879 1914,1919 1921, 1937.1967,1968. 

1972 1983 

ORGANIC ACIDS 1729 

ORGANIC CARBON. 1548 1552. 1584. 1648 1649, 1730 
1764,1926,1970 

ORGANIC CARBON (TOT ALU 1584. 1649, 1712.1770 1945 
ORGANIC COMPOUNDS. 1509.1552,1714, 1726. 1730, 
1731,1732.1753,1758, 1763,1764 1835. 

1913,1940. 1943 1959, 1967 
ORGANIC l OADINCi. 1868,1929, 1938 
ORGANIC' MATTER, 1550 1584 1588, 1590, 1621 1624. 

1669 1713. 1764, 1807, 1820, 1824, 1845 
1850 I860. 1896 1906,1927,1948 
ORGANISMS 1596 1668, 1688, 1699, 1812, 1827,1837 
1839,1865. 1867 1869 1879 1889, 1892* 

1928 1984, 1992 

ORGANOMITALIJCCOMPOUNDS (S/A (NDIVlDUAl 
METALS), 1963 
ORGANS. 1675 
ORIFICES, 1808. 1899 
OSAKA. JAPAN. 1797 
OSMOREGULATION, I9H2 
OTTERS. 1518 
Ol TEALLS. 1597, 1612 
Ol’TIlOW, 1538. 1749, 1898 
OUTLETS. 1748 1805. 1840. 1867. 1884, 1885 
OUTLIERS. 1593 
OVENS, 1686 

OVER FI A) WING, 1501. 1506 1594. 1777 1787, 1809 
OVERLAPPING, 1808 
OXALIC ACID, 1729. 1972 

OXIDATION. 1594 1625 1652, 1707 1710 1719 1721 1742 
1753, 1766 1768 1811 1886, 1888 1919 
1923 1929 1948 1949, 1950. 1957. 1966, 

1985, 1990 

OXIDATION CIIANNM S 18(81 1880 

OXIDATION REDUCTION POTENTIALS 1586, 1753. 1795. 

1852.1859 1868 1948 1967 
OXIDES, 1640 1855, 2(88) 

OXIDIZING AGENTS, 1653. 1743. 1948. 1950, 1957 
OXYGEN, 1539 1595 1598 1602 1603. 1652 1725 1852 
1853 1855 I 860. 1879.1913, 1914,1920 
1926, 1938 1945 1977 

OXYGEN (DISSOLVED). 1597 1598, 1602. 1603. 1795. 1813 
1819, 1843 1852 1854 1 867 1880. 1920 

OXYGEN DEFICIENCY 1587 

OXYGEN DEMAND (BKXHEMK ALl. 1551, 1603,1809, 
1813 1825 1831 1848 1862, 1868, 1884, 

1892 1893 1897 1898 1913, 1930, 1938 
1939. 1940 1944 

OXYGEN DEMAND (CHEMICAL). 1927, 1929, 1932. 1943, 
1944 1947 1969 
OXYGEN SUPPLY. 1H3E 1920 
OXYGEN TRANSFER, 1833 
OXYGENATION (SEE ALSO AERATION, 

RE OXYGENATION), 1826, 1859. 1926 
OZONATION. 1653. 1661. 1947 1949, 1963 
OZONE* 1648, 1770, 1938, 1947, 1949 


PACIFIC 1684, 1746 

PACKAGE. 1540, 1776, 1803 

PACKAGE PLANTS (WATER TREATMENT*. 1758 
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PACKED COLUMNS, 1857 

panel, mt 

PANELLING 
PAPEJL 1939 

PAPER FACTORIES WASH Vw A*HRS. 1940 IW 

papf;r mill was i», waffj<, pmo iw 

PAPER MILL WAYTLWATF RS. 1942 
PAPER PULP, 1919 1938, 1939 
PAKA, 1662 

PAKAC (X COS IILNHRIEK ANS IW 
PARASm T 1991 1994 
PARATMON. 1995 
PARKING, 1551, 1786 
PARKS, 1634, 17H6 
PARLIAMENT, 1647 

PARTICLES, 1585, 1620 1635.1636,1640 1659 1693 1695, 
1728,1741,1759 1770 1771 1824 1853 
1875, 1884 1891. 19(H) 1935 1956 1963 
1964 1971 

PARTITIONING. 1992 
PAST1 LKI/A HON, 19(H) 

PA'IM IONIA 1691 
PATENTS, 1840 

PA FIR MjLNIC OR< jANISMS. 1629, 1759, 1 HO 1 
PATHWAYS 1530 1566 1718 1985 
PAV1 \) ARI AS 1612, 1777, 1786, 1802 
Pli. 150*1 1605 1619 1632 1675 1680 1681 1683 1690 
1691 170 1712 1714 1715 1722 1745 
1784* 1961 1963, 1984, 1986 1987 
PL,1567 1796 18(H) 1810 1HI3 1814 1829 1858 1861 
1862 1884 1885 1886 
PEAK R OVS 1522 1528 
PLAT 1632 1895 
PI MPLI , 1786 
PH AUK’ REGION, 1751 
PH Lhll/AIION 1964 
PH LI IS 1848, 19(H) 1936 19(4 
PLNAI IO N. 1883 
ITNINM 1 A 1624 

pi nnsyi vania. 1529 1530 
penrith 1801 

PI NT A( HI (FROM N/.LM S. 1674 
PENT AC’HI ,( IROIKPIU NYl S, 1635 
PEPTONE. 1874 
PERCHLORATES, 1768 
PERniLORUTHMT.NI . 1959 
PEKC<)LA HON, 1786 
PERENNIAL 1543 
PERFUSION, 1671 
PPRM ANC.ANA I F , 1721 

PERMEATION. 1546 1547,1762 1770. 1786 1893 

PKROX1DI , 1646 

F'ERSIAN Gl l I . 1617 1970 

PERSISTENCE, 1659, 1670 1697 1837 1925 

PERSONNEL . 150. 1512 16% 1697 1755 1799 1816 

PERStU FTIAFIL 1728 

PERUGIA, 150 

PtiSTICIhl S iSI 1 At SO BACTERIdDI S, 

W F I OKU l UKSS 1509, |MHv 1629 1631 
1652 1660 1669 1670 1673 1685 P23 
1724 1726 1733,1740 1742 1743 1753 
1916 1934 1978 1994 1995 


PESTICIDES (ORG ANOCHLORINC h 1677,1738 

FTTH*(X’HEMICAL tS, r 1700,1736 

PKTK(XTIF-MICAL WASTE WATERS 1970 

PETROLEUM FUELS. 1626,1627 1992 

PFTKOLhLM INDUSTRY, 1969 

f'H ARM ACTT T1CAL CHEMICALS, 1667. 1958 

PHARMA( TJ TICAl W ASTE WATERS. 1954, 1958 

PHASING. 1798 

PHFNANTMRENES. 1994 

PHLNOl S 1665 1726, 1743, 1763, 1895 1928 

PHI-NO TYPES 1650 

PHILIPPINES. 1624 

PHILLIPS GMBH. 1526 

PHOSPHATES 1585 1586. 1589 1603, 1604. 1617, 1643. 

1707, 1709 1721, 1722 1768, 1810,1812, 

1813 1821.1828 1837 1865, 1867 1868, 

1869 1870 1871, 1872 1873 1874 1875 
I87f* 1878 1879, 1882, 1883, 1884, 1890 
1894. 1905 1908, 1929 

PHOSPHORI S 1539. 1588. 1589 1591, 1708 1796, 1800 
1801 1810.1811,1812 1813,1814.1815 
1816 1817,1818 1821,1822 1827, 1828, 

1836 1838 1840 1861 1862 1864, 1866 
1867 1868 1869 1873 1874, 1875, 1876 
1877 1878 1879 1882 1883 1885, 1886 
1887 1890 1897 1905 1908 1913 1917 
1929 1931 1975 

PHOSPHOR! S fORG \\!( j 1585 
PHOSPHORUS I I IMIN-VTION 1931 
PHOSPHORI SkhMOVAl . 1589 |795 1796 1801 1805 
1810 1812 1813 1815 1816 1819 1821, 

1822 1827 1836 1837 1839 1841 1K5H 

1859 1862 1865 1866 1867 1868 1869 

1870 1871,1872 1874 1875 1876 1877 

I87K 1879 1KK2 1884 1886 1887 1890 |926 

PIIOIK /ONL 1617 

PHOIOAU lOFKOPm 1660 

PHOTO< A r \l \ MS 1934 

PHO F()( HLMK AI OXIDATION 1933. 1945 

PHOICH HI MIS FRY 1623 1945 

PHOHXJKAPHY 1575, 1577 

PHOFOl X SIS. 1627 

PIIO H DEDUCTION 1933 

PI If) FOSYNTHETK ACTIVITY 1585 1828 1 9)3 

Pill HA! 1C \C ll> 17(H) 

PH\SIC<KTIEMIC\[ , 1563 1572 1610 1690 1763.1875 

pin sioi ocn . 1642 1975 i9H? 

Pll DMONT 1578 
P1P/OMLFRX 1629 

PR >< TRIPS WASTE WATERS. 1925. 1926 
PR AILNT | PHOTOS YNTHETIO 1539 1589 1604 1998 
Pll Ol PI ANTS. 1821 1840 1H6L 1863. 1878.1883. 1889 
1895 1951 1970 

Pll OF S( M p;. 1596. 1762 1819. 1824. 1846. 1861. 1863 

1867 1877 1885 1909 |930 1932 t937.1940 
PIPE JOINTING 1673. 1783 

PIPIT INI S iSEE ALSO DISTRIBUTION SYSTEMS. 

SEWERAGE 1770 1771 1772 1773.1775 
1778 1779 1788 
PUT S \ FT ANTICS/ 1648 1823 
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PIPES (SEE ALSO CONDI I TS DRAINS 

PlPELlNfc'S.Si WfcRS 164* 175® 1778 1779 
1781 1782 1710 1789 1803 1823 
PIPING SYSTEMS 1568 
PITS. 1567. 1956 
PLAINS 1899 
PLANES 1551.1735 1996 
PLANKTON 1539 1582 1583 1592 1668 
II ANT IShh ALSO WORKS| 1510 1523 1642 1667 1700 
1794.1796 1801 1802 1811 1814 1815 
1818 1822 1837 1841 IK6I 1862 1864 
1902 1907 191) 1914 1930 1939 1949 
1966 1975 

PI AN1 D1 SIGN 1868 

PI ANT OPERA I ION 1796 1803 1836 1837 1839 1858 
1930 

PI ANTING 1550 1895 1898 

PI ANTS (SIT Al SO AOI'AIU' MACKOITIS 11 S GRPS 
REIOW 1537 1571 1572 1577 1591 1689 
PLANTS (PtlRTATOPMY IT S) 1523 
l ASMA 1982 

l \SM A SPtCTROSGOPY 1713 
VSMAS HI AMI I IK1 . 1719 1765 
\STK5 1552 1808 1911 1919 
AN lit S 11 OAM | 1826 
All AI 1577 1651 
MIS 1782 
T MIOKMS 1693 
-I A I IN( i 1966 191.7 
PI AIINCM 1745 1751 
PI I Ci U OW RI AGIORS 1815 1862 
I MllING 1502 
l Ml S 1611 16.16 1698 
l IONIUM 1640 1971 
YNI IMON VV AI I S 1621 
PN1 l M A IK S 1803 
POINT (>11 SI 1771 
I’OIN I SOI Kl I S 1587 1591 
I’OI AR < OMPOl NDS 1711 
PO! VKIMUON 1745 1968 

POl AROC.k VPHY SI I VI SO soil aMMI IRS i Pll 
1715 1742 1747 

POl IS 1634 
POl UK S 1587 

I’OI II HAMS 1567 1588 1605 1607 1613 1629 1611 
1634 1617 1641 1642 1649 1660 1670 

1673 1676 1677 1695 1701 1731 1752 

1881 1897 1934 1978 1991 1994 1997 

UM.l l MOW V1T R. 1550 

POIMTION I S/A COM AMIN AGON INDIA II) (, KPS 

HIT < >VV ) 150.1 1504 1508 1542 1567 1566 
1579 1594 1603 1606 1608 1609 1610 

1612 1622 1626 1637 1645 1655 1660 

1669 1675 1687 1692 1726 1734 1786 

1914 1938 1967 1971 1986 1990 199] 1994 

UH 1 UTION (AIRi 1609 
17)111 TION ft OASTAI WWTRSi 1510 
POU UTION (ENVIKONMINT Al t 1537 1923 
POLLlTION iNONPOINT SOI RCLS) 1587 1594 1629 
I7)LI I TION C ONTROl 1501 1504 1508 1589 1606 1607 
1669 1786 1810 1885 1938 

17)1 1 irnON CONTROI (GROUND \) Al I R* 1549 J783 


POIII IIOMNDK A IX>RS 1679 1889 1978,1991 
I'OIOSIIM 1586 1745 

17 >n (SEl- ALSO Win KH I PRHMXI 1726 1727 
D)l Y aCRYT AMID! S 1790 
17)1 ) AlUMlNH MGHIORIDI 1758 
POl A (’HI ORINA1T l> B1PHEM 1 S 1632 1633 1635 1662 
1670 1673 1674 1677 1683 1685 1688. 

1702 1726 1735 1737 1738 19«6 1978 1996 
Ron \ HI URINATED Dim N/ODIOXINS 1606 I7.3fc 
1906 1916. 1974 

|7>1 Mill ORINAn D DIMl N/OH RAN 

17)1 Yl III OR1NA11 DDUiLN/OH’RANS 1606 1974 

17)1 Yv III ORINADON 1606 1916 

17)1 UKIK AROMA fU HYDROl ARBONS 1634 1688, 
1726 1739 1993 1994 1996 1997 2000 
POl MS Gill OKI i AMI M Ml KIMS 1997 
17)1 'll HIM 1 Nl 1641 1783 

17)1 1 Ml RS , Ml VI SO 17 >| \ I l |l 1ROI ) II Si 1717 
1726 1731 1790 1921 
17*1 YOVM HIM I M D2 

POl Y S V< l II VR1DI S |S1 1 U sm VRHOIISDRAH Si 

1790 

17>1 SI RI IMAM 1829 

(HINDS 1574 1881 1929 

POOI I HV) 1559 

POPI I V 1ION S| VIISIH S 1872 

lOROSUY 1524 16)0 1748 17M(. 

I’OKIVGI 1859 

IDRIS 1811 

POSI MOR 11 MS 1985 

IHISI I R1 A 1 Ml M 1892 

I7)S 11 VRV VI 168) 1684 

POl AHI1 II) 1758 1769 177,3 1814 

17 HASH 1956 

POl VSSIUM 1601 1602 1603 1604 1605 1625 1876 1878 
1965 1975 1977 J985 
I7>|ASM! M H RRK ) VNIDI 174) 

|7>I ASSI1 M IOD1DI 1714 

POIASS1I M OXIDI 1961 

POIASSICM P! RMANGVNAll 1651 1766 

POIASSII \1 IIIKH YANA1I 1724 

I’OlAIOl HIPS 1974 

IH ill NIK All I R) 1706 

nils 1908 

porn no 1962 

POM DIRS 17)2 1761 1890 | 9)4 1946 1966 

IDVM K 11 I I riRK Al ) 15||) 16)4 1858 1902 1907 

IHtVM R (,| M RA IION J 514 19|5 1922 

IT >V\ I H r.I N| R MION (M ( I 1 \R| 1686 

POWMMAV. 1891 

POVM RS 1502 

PR I < Al IIONS 1809 

PPI ' IDF I MION i MMOSPItl Kl< , 15|8 1519 1520 1521 
1522 1530 1534 1551 |578 1596 1597 

1599 1601 1605 1609 1620 1644 1729 

1747 1776 1777 1780 1785 1802 1899 

PRH IP) I A MONK 111 Mil Al , 1878 1884 ( 951 I960 

PKf ( I RSORS 1746 1872 1906 
PR I DAMON 1632 1980 1986 

PRMIMINAR) IRI A I'M! N T 1755 1929 1931 1947 1999 
PR1 MAURI 1977 

PRISIRVMION 1523 1527 1658 1696 
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PRESERVATIVES, 1626 
PRESSING 1795.1911 

PRESSURE. 1517, 1546. 1559, 1694, 1763 1775, 1779, 1887 
1914, 1954, 1965,1968 
PRESUMPTIVE, 1656 
PREVALENT, 1635 

PREVENTIVE MAINTENANCE 1503 1519, 1551, 1612 
1654, 1755, 1775, 1797 1912 
PREY, 1570, 1633. 1681 
PRINTING. 1947 
PRIVATIZATION. 1515. 1564 
PROBES, 170S, 1750, 1753. 1852, 1993 
PROCARYOTIC ORGANISMS, 1592 
PROCESS CONTROL. 1697. 1810 
PRODUCTIVITY, 1539, 1563. 1855 

pkometone:. U30 

PROMETRYNL 
PROPANE. 1663 
PROPIONATE, 1825. 1871 
PROPIONIC ACID, 1729 
PROPOXUR, 1743 
PROPYL., 1628 
PROPYLENE, 01 YCOL, 1551 
PROPYZAMIDI: 19,14 
PROTEIN, 1728,1990, 1997 
PROTOCYH S, 1703, 1712 
PROTOPLASM. 1692 
PROTOTYPES, 1569, 1897 
PROTOZOA, 1989. 1994 
PROTOZOA / AMOEBOID), 1583 
PSYCHIATRIC, 1868 
PSYCHROTROPHY, 1548 

PUBLISHING. 1538. 1587, 1643, 1647. 1664 1667 1701 
1744 1752. 1819, 1832, 1897, 1908, 1992 
PULP AND PAPER INDUSTRY (GENERAL) 1939 
PULP AND PAPER INDUSTRY (PAPER), 1921. 1940. 1942 
PULP AND PAPER INDUSTRY (PULP), 1919. 1939, 1941 
PULP AND PAPER INDUSTRY WASTE WATERS 
(GENERALI. 1939 
PULPING. 1938, 1939, 1940 
PUMPING. I5ZJ, 1693. 1695 
PUMPS. 1544, 1693. 1772, 1781 1808 1 836 
PUMPS (HAND OPERATED), 1655 
PURGING. 1649, 1746 

PURIFICATION. 1594, 1606. 1635, 1685. 1688. 1735, 1736, 
1739, 1744, 1746. 1788 1896 
PURITY, 1752, 1770, 1771, 1851. 1865. 1890. 1959. 1966 
PUTATIVELY, 1652 
PYRENE, 1994, 1997, 1999 
PYRBTHRINS, 1934 
PYRIDINE. 1727 
PYRITES, 1625, 1980 
PYROLYSIS, 1943 

PYRROUDINKDITHKX'ARBAMATE. 1723 
PYRUVATE 1990 


QUALITY (MICROBIOLOGICAL). 1889, 1895,1901 
QUAUTY ASSURANCE, 1696.1702 1738, 1798 
QUALITY CONTROL. 1738 
QUANTITATIVE STRUCTURE ACTIVITY 
RELATIONSHIP. 1835 
QUEBEC. 1670, 1679 


QUERIES, 1517 
QUICKLIME, 1910, 1961 


RADIATION (-GENERAL-), 1709, 1934 

RADIATION (IONIZING). 1709 

RADIOACTIVE ISOTOPES (SEE ALSO INDIVIDUAL 

NAMES), 1640 1641 1642,1644, 1686. 1745, 
1973 

RADIOACTIVE WASTES. 1640 
RADIOACTIVITY, 1643.1644, 1686 
RADIOCHEMISTRY. 1641. 1642 
RADIUM, 1643 
RADON, 1600, 1745 
RAIL TRANSPORT, 1634 
RAIN WATER HARVESTING, 1554 
RAJASTHAN. 1599 
RANDOMNESS, 1695. 1697, 1881 
RATI, 1520, 1543, 1550, 1552, 1597, 1611,1628, 1633, 1661 
1664. 1721 1809 1836 1852, 1856 1867. 

1882. 1895. 1899, 1912. 1917, 1920, 1932 
RATE CONSTANTS. 1628. 1639, 1663, 1664, 1674, 1839. 
1842, 1847, 1945, 1955 

RATS, 1653 

RAW MATERIALS. 1921 
RE-OXYGENATION (SEE ALSO AERATION. 

OXYGENATION), 1598. 1862 
REACHES. 1518, 1531. 1534. 1565 1570, 1700 
REACTIVE DYE. 1947 
REACTIVITY, 1761. 1947 

REACTORS, 1548. 1641, 1700. 1762, 1819. 1824, 1825, 1828 
1829, 1841. 1854, 1857, i860, 1879. 1880. 

1894 1904, 1920. 1921. 1926, 1927, 1931. 

1932,1935 1936,1939 1944. 1945.1967 1969 
REAGENTS, 1705, 1723, 1753 
RECEIVER, 1732 

RECEIVING WATER 1588, 1594. 1612, 1665, 1697. 1811. 
1812 

RECEPTORS, 1566, 1567 1736 
RECHARGE. 1524. 1529, 1530. 1541. 1545, 1547 
RECLAMATION, 1806, 1915 

RECLAMATION OF WATER iSEI ALSO RECYCLING 
RE USE). 1891 
RECOMBINANT, 1869 
RECORDERS. 1777 

RECOVERY . 1579, 1591. 1616. 1627. 1720, 1733 1735. 1823 
1918.1924, 1934, 1936 1950 1951 
RECREATION AND AMENITY. 1791, 1806 
RECREATIONAL WATER. 1656 
RECTIFICATION. 1505, 1924 

RECYCLING, 1560,1641, 1750, 1796. 1806. 1815, 1817,1826 
1829,1832, 1858.1859, 1861, 1918, 1954,1971 
RED SEA, 1617 
REDUCING AGENTS. 1766 

REDUCTION, 1505,1519, 1522, 1523, 1539, 1548, 1559, 

1574, 1576. 1580. 1581,1589,1597, 1601, 

1604, 1607. 1612, 1614,1616. 1619, 1622, 

1623, 1626. 1634, 1637, 1638, 1648,1654. 

1655, 1661. 1671, 1682. 1713, 1714. 1742. 

1746, 1747.1753, 1761, 1762, 1764, 1766, 

1774, 1781, 1785,1786, 1787, 1789. 1790, 

1792, 1801.1807, 1809,1815,1819,1822. 

1828. 1836. 1842, 1843. 1852, 1854. 1862, 
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18*7,1884.188*. 1889. 1890.189$, 1898. 

1899.1901.1913.1919.1924.1927, 1929. 

1936.1938. 1940.1945.1946. 1950. 1954. 

1961.1964.1965.1966.1967.1972. 1975 
1976. 1980. 1983.1984. 1985 1989 1990. 

1993. 1999 

REDUCTION (CHEMICAL). 1662.1967 
REEFS, 1627 

REFERENCE MATERIALS. 1704 
REFINEMENT, 1697.1782.1839 
REFINERIES WASTE WATERS. 1969 
REFINERY. 1970 

REFLECTION, 1508. 1589 1601. 1633. 1678, 1697 1776 
1816. 1819 
REFUGEES. 1754 

RF;GENERAT!0N (SEE ALSO REACTIVATION). 1863. 

1941, 1951, 1975 

REGRESSION ANALYSIS. 1528. 1538. I57J. 1597. 1616 
1667.1730.1734.1978 

REGULATION. 1504, 1507, 1592. 1602. 1619 1802. 1869 
1915 

REINFORCED PLASTICS. 1789. 1927 1964 
REJECTION. 1647 

REMEDIAL ACTION. 1537. 1612.1910 
REMEDIATION. 1660 
REMOBILIZATION. 1606 
REMOTE SENSING 1575 
RENOVATED WATER. 1899 
RENOVATION. 1537. 1784. 1798 
REPAIRS. 1652. 1781. 1784. 1999 

REPLACEMENT 1559. 1758 1784,1799 1938.1947 1981 

REPROCESSING. 1641 
REPRODUCTION 1709.1722,1988 
REPRODUCTION (BIOLOGICAL). 1677 
REPTILES (TURTLES) 

RESEARCH. 1501, 1512. 1648. 1652, 1760 1803 1971 
RESEARCH WORKERS. 1874 

RESERVOIRS, 1518, 1519. 1522, 1537. 1546 1557 1560 
1572. 1581 1602 1619 1625. 1639 1791 
1984. 1995 

RESIDENTIAL AREAS, 1986 
RESIDENTS, 1781 

RESIDUES. 1522. 1634. 1648.1736 1766, 1807 1810, 1814 
1824. 1831. 1840. 1882.1883.1914. 1943 
1954, 1956. 1963.1966 1971. 1985 

RESILIENCE. 1523 

RESINS ( GENERAL ). 1716. 1950.1951 
RESINS (ION EXCHANGE). 1950 
RESISTANCE. 1694, 1770. 1989 
RESISTANCE (ELECTRICAL). 1752 
RESOLUTION. 1751.1916 
RESORTS. 1*34 

RESOURCES. 1506. 1537. 1543.1651.1918.1975 
RESPIRATION. 1700. 1835 1953 
RESPIRATORY PIGMENTS. 1656, 1657,1999 
RESPIROMETRY. 1835. 1846 
RESTORATION. 1532.1570 

RETENTION. 1592.1612. 1620.1734.1759 1762 1785 1786. 
1824. 1828. 1834.1965. 1993 

RETENTION PERIODS. 1536 1550. 1648. 1662 1819 1R24 
1840. 1843. 1848. 1849. 1853 1870 1879 


1881.1896.1904,1913.1*39.1944,1958. 
1969.1970 

RETICULATION, 1793, 1959 

RFTtIRN R OWS (SEX ALSO RUN-OFV). 1545 

KFU UN PERIOD. 1530 

REUSE (SEE ALSO RECLAMATION. RECYCLING*. 1564 
1756, 1806.1814 1889. 1942 
REVERSAL. 1510 
REVERSF OSMOSIS 1923 

REVIEWS 1507.1508. 1543.1554. 1566 1587. 1588 1589 
1590. 1592 1594. 1607.1658. 1689. 1697 
1702. 1778. 1790 1794 1804.1805 1806 
1812.1815. 1816. 1817.1819 1R22.1829 
1836. 1839. 1858. I860.1896.1910 1915. 
1917, 1923. 1938 
REYNOLDS NUMBER. 1573 
RHINE RIVER, 1583. 1674 
KHI/OMES. 1895 
KHODAMINE 6G. 1724 
RHONE RIVER 1977 
RIBONUCLEIC ACID. 1659 
RICHMOND. 1809 
RIDGES. 1580 
Rill LE 1680 
RIGIDITY. 1585. 1782 
RIMS 1537 
RINGS, 1933 
RINSE WAFERS 1752 
RINSING 1631 

RISK ANAl \ SIS. 1566. 1572 1619 

ROADS AND STREETS 1528 1779 1786.1802.1980.1995 

ROCK. 1529 1542 1546 1625. 1664 18.31 1980 

RODS 1657 

ROOTS 1642. 1690 1899 1974 

ROTARY 190N 

ROTATING BIOI (KilC'AI CONTACTOR SYSTEMS, 1859 
ROT1ETR.S. 1582 1583 

RUBBER 1831,1859 1872 1929 19.37,194.3 1952 
RUBIDll M. 1605 
KUHRVEHBAND, 1796 

RUNOF1. 1518, 1521. 1529 15.30 1534. 15.36 1587 1596. 

16.34. 16.38. 1690 1786. 1790 1802 1881 
1899. J910. 1986 

RUNOEE i URBAN) 

RUNWAYS 1551 

Rl’RAl AREAS 1537 1655 1781.1785 1868.1916 
RUSSIA 1644 


S AERK A 1772. 1819 
SAC. 1988 

SAEETY 1519,15.37 1538 154.3,1551 1562,1651.1655 
1759, 1969 
SAINT LAWRENCE. 1976 
SAEICYCEIC ACID, 1763 

SALIM W ATER (SEE AESO BRACKISH WATER. SEA 
WATCH). 1682. 1694 

SALINITY 1537,1546 1547. 1585, 1586. 1599 1643.1659 
1687 1976. 1978,1993. 1994 
SALMON (SEX ALSO FISH (SALMONID)j. 1671 1982 
1984. 1985. 1987. 1995. 1996 

SA1 TING OUT 1722 

SAI IS 1567 160.3. 1692. 1786. 1966, 1982 
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SAMPLES 1550. 1573, 1583, 15% 1597, 1600 1601 1606 
1613,1618 1610 1620, 1623, 1624,1626 
1620, 1632 1634, 1635 1637, 1640 1644, 

1640, 165L 1655,1656, 1657 165# 1670 
1673,1677, 1670, 1600, 1603 1606,1680 
1601, 1693, 1605, 1606, 1607,1600,1700 
1702,1704, 1706. 1707,1700 1710, 1712 
1714, 1715, 1717, 1710, 1721 1722, 17Z3 
1724,1725,1726 1727,1720, 1730,1731, 

1733 1736, 1740 1741, 1743, 1745 1746 
1747, 1766.1786, 1802 1006, 1016 1910, 

1048. 1040, 1063, 1075,1078, 1984 1086 1001 
SAMPLING, 1560. 1601, 1632, 1656, 1674, J683 1688, 1603 
1604, 1605, 1606, 1607. 1702 1730 1831, 

1021. 1970, 1083 
SAMPLING APPARATUS. 1605 
SAMPLING STATIONS, 1602, 1688 
SAND, 1543 1550 1712, 1800. 1887, 1802 1803 1805 1017 
1022 

SANDSTONE, 1518, 1543 
SANITATION, 1656, 1891 
SANITIZATION, 1770 
SAO PAULO, BRAZIL, 1676 
SAPONIFIABLE, 1807 
SARGASSO SEA. 1646 
SATELLITES 1751 

SATURATION, 1524. 1542, 1547, 1575 1577 1595 1616, 
1642, 1652, 1830 1867 
SLA I E, 1801, 1886 
SCANNING, 1730. 1747 
SCATTERING, 1621 
SCAVENGING, 1768 
SCORING SYSTEMS. 1608 
SCOTLAND. 1506, 1571 
SCRAP, 1013 

SCREENS AND SCREENING, 1730, 1808, 1013 

SCUMS, 1758 

SEA LEVELS, 1518. 1520 

SEA SAI T. 1662 

SEA WATER (SEE ALSO MARINI ). 1508, 1510, 1518. 

1520, 1525, 1550. I57L 1587, 1605 1626. 

1640, 1646 1656,1657, 1650 1603 1702 
1707. 1710 1716 1723. 1728. 1746,1747 
1789, 1810. I91K, 1082 

SEASONS, 1501, 1510. 1521, 1524 1520. 1530, 1534. 1530 
1571, 1578, 1581, 1582, 1583 1584, 1586 
1580, 1502 1504,1613. 1620,1623 1627 
1631.1635 1642.1643 1663 1664 1677 
1678, 1685, 16%. 1605. 1700, 1701 1803 
1806. 1850, 1808. 1800 

SEAWEEDS (SEE ALSO MARINE A1 GAI MARINE 
PLANTS), 1601 
SEAWEEDS (BROWN) 

SECONDARY SEDIMENTATION TANK. 1854 
SECONDARY ERE A EM ENT, 1840, 1867 
SECURITY, 1783 

SEDIMENT. 1566, 1588, 1591, 1606, 1607 1611 1610 1622 
1624 162T 1632, 1634 1635 1640 1662 
1663,1664,1660 1680 1688 1680 1603 
1605 1701. 1702, 1712 1718,1725 1730 
1758, 1077, 1084. 1085, 1986, 1004, 1006 
SED1MKNT/WATFR SYSTEM. 1622, 1645 


SEDIMENTATION. 1522,1537,1502, 1778,1817, 1853, 1881 
1882, 1883,1884,1880,1900,1003.1007 
1023,1037 

SEEPAGE, 1520 1545,1080 
SELENIUM 1681 
SEMICHEMICAL, 1930 
SEMICONDUCTORS. 1700, 1752, 1771 
SENECA, 1536 
SENSING. 1708 

SENSITIVITY. 1520, 1536, 1544, 1567,1615, 1653,1655, 
1667,1602. 1703, 1705, 1700, 1711, 1714, 

1715,1718 1730. 1743.1747,1752, 1785, 

1803, 1800. 1829. 1834. 1835, 1077. 1084. 1008 
SENSITIVITY ANALYSIS, 1520 
SENSORS, 1603, 1708 1803,1810 
SEP PAK CARTRIDGES, 1742 

SEPARATION (SEE ALSO INDIVIDUAL PROCESSES) 

1508, 1535, 1630,1640. 1673. 1688, 1706, 

1721 1722, 1726, 1720, 1730, 1733 1735. 

1737, 1741. 1742. 1745, 1751, 1767, 1787, 

1800, 1814, 1915, 1016, 1919, 1023. 1024 
1026, 1050 1051.1066.1071 
SEPTIC TANK SYSTEMS 1803. 1012 
SEPTIC WASTEWATER 1803, 1913. 1025 
SERINE, 1687 
SI KOI (XIY, 1741 
SIRUM. 1735 

SERVICES, 1505 1513 1517. 1522. 1528 1575, 1634 1680 
1704, 1770, 1774 1708 1800 
SERVICING, 1708 
SESQUITERPENES, 1895 
SEVERN TRENT W ATER AITHORITY. 1040 
SEWAGE, 1508 1513, 1602, 1612. 1660, 1600, 1775 1776 
1770. 1783 1705 17% 1804, 1805 1813. 

1824, 1825, 1826.1841 1842. 1843 1847 
I860 1863. 1868.1874, 1878. 1882 1884. 

1886 1880 18%. 1900 1001. 1003 1012. 

1022, 1027, 1043, 1074 
SEWAGE DISPOSAL. 1700 

SEWAGE SLUDGE, 1507 1611 1713 1804. 1004. 1006 
1008, 1010 1014 1015.1016 1017,1010. 

1074. 1975 

SEWAGE TRE ATMENT 1511 1512 1504 1780 1804. 18% 
1816,1838.1867, 1000 

SEW AGE WORKS EFFLUENTS, J504, 1647, 1812, 1882. 

1800,1805, 1040 
SEWER CONSTRUCTION, 1781 
SEWER RENOVATION. 1784 

SEWERAGE. 1513 1516 1560, 1776 1777 1780 1781, 1785 
1786, 1780, 1700 

SEWERAGE (COMBINED). 1504, 1777. 1786, 1707 
SEWERS. 1778. 1770. 1781, 1782, 1787. 1040 
SEX 1683. 1084. 1088 1001 
siurrs. 1788 1789, 1808 

SHALLOWNESS 1523, 1520, 1530. 1535, 1530. 1547. 1562, 
1582 1586, 1642 
SHAVINGS. 1719 
SHEAR. 1573 

SHELL (VEGETABLE). 1771 
SHELLFISH. 1686, 1730 
SHIELDING. 1604 
SHIPS AND BOATS, 1716 
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SHOALING. 152* 

SHOOTS. 1550 

SHORE (SEE ALSO COAST). 1508. 1520 1526,1*77 1613 

SHORTENING. 1*25 

SHOWERS. 1646 

SHRINKING. 1979 

SHRUBS. 1577,1895 

SHUAIBA, 1970 

SIBERIA. 1644 

SIEVES AND SIEVING. 1900 

SIGN. 1589 

SIGNALS. 1718. 1997 

SIGNATURE. 1529. 1547 

SILICA GEL, 1583.1*21. 1625. 1711. 1714 1720 1723 1726 
1730. 1731 1735.1736 
SILICATES. 1585. 1602 1604 1721 1915 
SILICON, 1605 
SILT, 1712 

Sll VER, 1681.1745.1961 1978 
sIMAZINE. 1630 
SINKING. 1635 
-.INKS, 1664. 1758 
SIPHONS. 1539 
SITING. 1546 1832 

SIZE lOE PARTICl L.Si. 1693 1695 1771 1946 

SIZE RANGES. 1601 

SJOM’NDA. 1877 

SKELETON, 1982 

si AGS 1914 

SI ATS. 1626 

Si AUGHTERHOl'SE. 1929 

SI AUGHTIKHOUSF WASTI WATT RS 1930 1931 
M ICING, 1514 
SLIDING. 1782 

SI OPES. 1578, 1581. 1617. 1679, 1778 1790 
SLOPS. 1932 

SLUDGE (SEE ALSO INDIVIDUAL SOURCES) 1611 
1713 1758. 1765,1778. 1796 1797 1805 
1810.1813 1815 1817 1827 1832,1834 
1840. 1842, 1848. 1850. 1852. 1858 1862. 

1864, 1868. 1871 1876 1877.1882, 1883 
1884. 1885 1886, 1889. 1900 1903 194)4 
1905. 1906.1907. 1908, 1909 1910 1911 
1912.1914,1915 1916.1917. 1919 1921 
1931. 1937, 1952. 1954. 1966, 194.9 J974 1975 
SI DIXIE (DIGESTED). 1904. 1909 
SI DIXIE AGE. 1862. 1866 1943. 1944 
SLUDGE BLANKETS. 1854. 1932 
si DIXIE CAKE. 1908. 1954 
SLUDGE DEWATERING 1911 
SI DIXIE DEWATERING PLANT. 1904. 

SI DIXIE DIGESTION 1876, 1877 

SLUDGE DISPOSAL. 1507, 1611. 1681. 1804 1915 

SI UDGE RECYCLE. 1811. 1836 

SLUDGE REMOVAL. 1912 

SLUDGE SETTLEABILITY, 1931 

>1.DIXIE SETTLING. 1884. 1886. 1926. 1943 

SI DIXIE THICKENING. 1907. 1909 

SLUDGE TREATMENT, 1849. 1877 1900 

SLUDGE UTILIZATION. 1917.1975 

sLDlXIE YIELD, 1935. 1944 


SMALL SEWAGE WORKS. 1508.1513. 15*9, 1594 1612 
1697 1708. 1793.1795. 179*. 1797 1798 
1799.1801. 1804 1*05. 1*07. 1810. 1*13. 

1814.1817.1*22.1829. 1834 1*3*. 1*40. 

1843 1844. 1848. 1*5*. 1*60. 1*62. 111*4. 

18**. 18*8. 18*4. 18*5.1886 1901.1902. 

1909. 1916 1922 1949 
SNOW ( OS ER. 1522 
SOAKING. 1626 
SOCIOI (XIV. 1537, 1791 
SOURCES 1782 

SODIUM. 1*00. 1601. 1602 1603. 1605 1611. 1625. 1642 
1950 

SODIUM AD! TAPE. 1662. 1825 

SODIUM ALGINATE. 1888 

SODIUM BENZOATE, 1662 

SODIUM DHM )Rini'■. 1657 1663. 1752 

SODIUM CITRATE. 1614 

SODII M DIETHY1 JllTHIlX’ARHAMAT E. 1723 

SODIUM DIME 1113 I DI1UKX ARBAM Vll 

SODIUM DODECTI SOI PIIATT. 1714 

SODIUM IIYDKOX1DI . 1700 1807.1886 195* 1966 

SODIUM HYPO) HI OKU1 1889 

SODIUM NIIRA'H . 1761 

SODIUM PROPIONATE. 1825 

SOIT NESS 1914 

soil 1521 1523.1524 1528 1529,1547 1550 1563 1572, 
1576.1577 1578 1594 1596. 1611. 1615. 

14.14. 14.18 1629 1631 1632.1634 1641, 

1642 1692. 1717 1718. 1726 1742 1790. 

1893 1899 1900 1910. 1911. 1916.1917 
1919 1925 1934 1974 1975 
son |( IIARACTTRISnCSOE), 1596 
S< til r 1 YPl S OE). 1578 1618, 1895 1917 
SOI! HORIZONS 1606 1618 1642 1895 1899 
SOU SWII’I ING AND ANAI YSIS 1618 1742 
S( Ml PR I AT Ml.NT . 19(8), 1974. 1975 
SOU/WAITR SYSTEMS. 1521. 152.3 1524, 1529. 1590 
14.16 1441 1899 

SOLAR RAIMA HON, 1623 1899 
S( >1 ID SI API . 1627, 1440. 1709 172.3 1726 
SOI ID WASH s (SI I AI SO SCRAP. INDIVIDDAI 
WASTES.. 1667 

SOLIDS. 1778 1802, 1804. 1808 1817 1836 1866 1868 
1870 1882 1883 1885.1901. 1903 1906. 

1907 1908 1910 1914 1915 1918 19.35 
1944 1954 

SOI IDS HE MOV. Al 1802 1834 19.39 1954 
sol IDS I 101 II) MIX PI'HI S 1719 
sOl.S 1761 

SOI! Mil 11Y 1440. 1644. 1733.1824 1845 1850 185.3 
1876 1905. 1908 1935 1940. 1943 1994 
SOI DBIEP/ATION 1585 1850.1905.1954 

SOI UTT.S. 17.31. 1744 

SOI CHONS 1618 1665. 1668. 1682. 1707. 1709 1712 1717 
1718 1719. 17.32, 1737 1745. 1746,1761 
1767, 1768 1857. 1884. 1886.1890 1946. 

1948 1959 1966 

SOI VENT EXTRACTION 1735, 1923 
SOI VENTS, 1726. 1732. 1735. 1773 
SON H A DON 1727 
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SORBENT MATERIAL, 17ft 1720, 1723, 1726, 1731 1765, 
1971, 1972 

SORPTION (SEE AiSO ABSORPTION, ADSORPTION), 

1618, 1641,1642, 1711, 1720,1765, 1842, 

1966, 1972 

SOURCES (Of WATER), 1559,1564, 1625, 1655, 1764 

SOUTH AFRICA COUNCIL FOR SCI A 1NDUSTR. 1840 

SOI HU AUSTRALIA, 1547 

SOUTH CAROLINA, 1578 

SOWING. 1642 

SOYA BEANS, 1613 

SPAIN, 1603, 1643 

SPATIAL, 1526. 1568, 1596, 1603, 1695 1805 

SPEC IAHON, 1620, 1621. 1628, 1682, 1717 

SPECIES (BIOLOGICAL), 1570, 1577, 1581, 1582, 1585, 

1590 1592, 1620 1625, 1628,1632 1656. 

1661 1665.1681,1691, 1709, 1717, 1719 
1820. 1845, 1865, 1867. 1951 1977 1980 1981 
SPECIFIC TIT, 1656. 1746 1761 
SPECTRA. 1526, 1679, 1733. 1878 
S PEC TROPE UOR ()M ETR K A LL Y, 1636 
SPECTROMETRY (MASS). 1670 1727, 1730. 1735. 1739 
1744 

SPECTROSCOPY, 1710, 1713. 1719, 1720, 1724. 1743, 1765 
SPECTROSCOPY (ATOMIC' ABSORPTION). 1620, 1711. 
1713,1720, 1723 1765 

SPECTROSCOPY (ATOMIC’ ABSORPTION) (FLAME), 1687 
SPECTROSCOPY (ATOMIC’ ABSORPTION) (FLAMEl ESSi 
1723 

SPILLS (SEE ALSO INDIVIDUAL SUBSTANCES SPILT'). 

1627,1666 
SPOT'S. 1697. 1767 
SPRAYING, 1631, 1773, 1899 
SPREADING, 16.16 1763, 1925 
SPRINGS, 1717 
ST LAWRENCE RIVER, 1976 
STABILIZATION (SEE ALSO FIXATION, 

SOLIDIFICATION, 1724, 1737. 1851, 1904. 
1906 1912 

STABLE, 1537, 1539, 1639 J666, 1705 1750 1836 1845 
1911,1969 

STAGES. 1507, 1552. 1558, 1628, 1661, 1738. 1739. 1755, 
1787, 1800, 1802, 1805. 1820, 1826, 1829 
1842,1858,1911, 1920 1924,1940 1947 
1951, 1966, 1980 
STAGNANT, 1879, 1928 
STAINING. 1658 
STAIN! ESS STEEL, 1888 
STALKS, 1690, 1998 

STANDARD DEVIATION, 1577, 1603, 1673, 1679, 1706. 

1707, 1715,1723 1730,1737.1981 
STANDARD METHODS, 1778 

STANDARDS. 1504, 1505, 1506, 1508. 1509, 1517 1546. 

1549, 1563, 1578, 1588, 1600, 1608, 1622 
1647.1650,1651, 1665,1666,1670,1675, 

1698. 1702. 1703, 1730, 1738, 1746. 1759. 

1773, 1811. 1812. 1814, 1816, 1818, 1832. 

1834. 1841.1864.1866,1867, 1896. 1923, 

1938, 1949 

STANDARDS (DRINKING WATER), 1516 
STANDARDS (EMISSION), 1506. 1588, 1818, 1858. 1865. 

1883 


STANDARDS (GERMAN). 1699 
STANDING WATERS (SEE ALSO INDIVIDUAL TYPES) 
1571 

STARCH (SEE ALSO CARBOHYDRATES), 1872, 1935 
STAR S. 1810 

STATE. 1505. 1521,1522, 1528, 1613 
STATIONARITY, 1748 
STATIONARY. 1726, 1734, 1817 
STATISTICAL ANALYSIS, 1525.1593,1602.1603,1659, 
1667, 169$, I70L 1734,1737 

STATISTICS, 1506, 1518, 1523. 1577, 1593. 1633,1703, 1707, 
1737,1785 1881, 1977 

STEADY STATE, 1533. 1541, 1543, 1622, 1810, 1863, 1872. 

1879, 1968 
STEAM, 1625 1914 
STEAM-STRIPPING, 1849 
STEEL, 1772. 1936 
STEEPNESS, 1526, 1778 
S TER 1C HINDRANCE. 1585 
STERILITY, 1659 
STIRRING, 1718 

STOCHASTIC PROCESSES, 1523, 1567 
STOCKS. 1828 
STOICHIOMETRY, 1548 
STONES, 1570 

STORAGE’, 1518, 1520, 1522. 1523. 1529, 1537, 1542, 1557 
1596, 1630 1696, 1698 1702, 1704, 1710, 

1733.1754. 1773 1785,1789,1821.1869 
1872 1876 1879, 1895, 1984 
STORM OVERFLOWS, 1785. 1787 
STORM SEWAGE. 1501, 1506, 1612, 1785, 1787, 1809, 1881 
STORM-OVERFLOW, 1808 

STORMS 1501. 1513. 1521 1522, 1526, 1530 1695, 1786 
1802 

STRMN (BlOLCXilCAL). 1650, 1656. 1660, 1661, 1761. 1821, 
1837 

STRATA 1614 1625 

STRATIFICATION. 1598. 1602. 1630. 1636 
STREAK. 1837 

STREAM FLOW, 1519, 1522, 1529 1540. 1588, 1612, 1628 
1630, 1640 1792 

STREAMS (IN NATURAL CHANNELS), 1506, 1518, 1522 
1530 1531. 1532. 1533, 1534. 1535 1537 
1565, 1566 1570, 1573,1584,1588.1590 
1594. 1597. 1598, 1601. 1602, 1603 1604 
1606 1607 1610. 1612,1613.1617,1619 
1621, 1628.1630, 1637 1640,1643, 1649. 

1654. 1663, 1664. 1680. 1688. 1695, 1764. 

1788, 1792 1806. 1809.1811,1886. 1898, 

1977, 1980. 1981, 1983, 1984. 1985, 1987. 1994 
STRESS. 1504. 1542, 1672 
STRESS (PHYSIOLOGICAL). 1607 
STRIPPING, 1842, 1909, 1923, 1924. 1941. 1970 
STRIPPING VOLTAMMETRY, 1714, 1715 
STRONTIUM, 1605, 1644 
STRUCTURE ACTIVITY RELATIONSHIPS. 1835 
STRUCTURES. 1511, 1515, 1540.1570, 1582,1704.1709 
1741,1785, 1854.1980, 1993 
STRUVITE, 1905 

SUBMERGENCE, 1571, 1626, 1927 
SUBMICRON, 1728 
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SUBSTRATES, 1551,1573, 1«41. 1817, 1819. 1825, 1827. 

1830, 1839.1845.1870.1871,1872.1873, 

1874, 1879.1920.1921. 1935, 1941 1944.1958 
SUBSTRATUM. 1575 

SUBSURFACE, 1530.1546.1590.1595. 1599. 1641 1975. 
1978 

SUBT1DAL ZONE. 1627 
SUBURBS. 1886 
SUCCINATES. 1990 
SUCTION. 1803 

SUGAR (SEE ALSO CARBOHYDRATES). 1872, 1874. 1990 
SULPHATES, 1601. 1603. 1604. 1605. 1611.1616. 1618 1621. 

1625. 1662.1706 1768. 1933. 1965. 1977 
SULPHATIZATTON. 1969 
SULPHIDES. 1619 
SULPHITES. 1933.1939 
SULPHONATES. 1637.1933 
SULPHONATION. 1637 
SULPHONF. DERIVATIVES, 1770 
SULPHUR, 1618, 1625, 1933 
SULPHUR COMPOUNDS, 1746 
SULPHURIC ACID, 1954. 1980 
SUPERRIND. 1566. 1572.1619 
SUPERNATANT LIQUOR. 1844. 1885,1910.1966 
SUPERVISION. 1697, 1798 

SUPPLIES. 1556. 1558. 1562. 1660. 1737. 1774. 1814. 1895 
SURF’. 1693 

SURF ACE WATER (S/A 

LAKF.S.PONDS,RESERVOIRS,STREAMS} 

1525, 1534, 1539. 1557. 1586 1608, 1615. 

1623. 1635 1638 1649.1660, 1717. 1741 
1768. 1804 

SURFACTANTS. 1714. 1716 1725. 1732. 1933 
SI RROUNDING. 1579, 1624. 1782, 1797 
SURVEY. 1501, 1551, 1570, 1576, 1577.1601 1635 1649 
1691. 1784. 1799 1816.1981 
SURVIVAL 1900, 1984, 1985, 1987, 1988, 1990. 1995 
SI SPENDED. 1635. 1759.1834. 1964 
SUSPENDED LOAD, 1693 

SUSPENDED SOLIDS. 1602. 1635. 1643, 1695 1749. 1762. 

1778. 1786. 1809. 1813, 1824. 1841. 1849 
1862. 1882. 1891.1892. 1897 1898. 1931. 

1935. 1944.1954.1958 

SUSPENSIONS, 1585. 1622, 1757, 1782. 1844. 1883, 19(H) 
1934 

SWALLOW HOLES. 1547 
SWAMPS. 1520. 1547. 1897 
SWEDEN, 1584. 1587. 1856 1939.1996 
SWEEPING. 1551,1789 
SWIMMING POOLS. 1895 

SWISS INSTITUTE OF ENGINEERS AND ARCHITECTS, 

1970 

SWITCH, 1990 
SWITZERLAND 1539. 1605 
SYDNEY, 1814, 1910 
SYMMETRY. 1524 

SYNTHESIS, 1557. 1670, 1714, 1744. 1854, 1867. 1874. 1914. 
1973 

SYRINGALDAZINE. 1705 
•SYSTEM AT1CS, 1521, 1707 


failings. 1624 


TAMIL NADI . 1654 
TANKERS. 1922 

TANKS. 1641. 1773, 1787.1829 1040, 1044. HUM. 1*12, 1913 
TANKS (AERATION), 1813, 1044.1050.1068,1802.1004 
TANKS .DIGESTION) 1017,1024,1040.1004. 1905,1920. 
1922, 1964 

TANKS (SEDIMENT A HON). 1002.1005.1817. 1829 1836 
1841, 1853. 1862. 1870 

T ANKS (SEDIMENTATION) (-CONTINUED). 1*13 
TANKS (SEDIMENTATION) (I PWARD ROW). 1761.1921 
TANKS (STORAGE). 1777. 1785, 17*7 
TANKS (STORAGE) (W A IER), 1773 
TANNERIES (SEE ALSO I FATHER INDUSTRY ). 1857 
TANNERIES WASTE WATERS (SEE ALSO I J.A1TIILR 
INDUSTRY . 1950.1951 
TARGET ORGANISMS. 1995 
TASTES AND ODOURS, 1753. 1803. 1808. 1910 1911 
TAURINE. 1687 

TAX A. 1573. 1574, 1681. 1983, 1986 
TAXATION. 1799 
TAXONOMY, 1650, 1679 
IT , 1656 1657 
It AH. 1744 
TLA 1603 

TTil TH AND GUMS (SEE ALSO DISEASES (DENTAL)), 

1793 

I'Ll IP, 1722 

I’Ll .EMHTRY. 1559 

TEMPERATE. 1632 

IT MP1 RATTIRE, 1519. 1522 1539. 1546. 1548. 1559. 1506. 

1596.1602 1603 1625 1641.1657.1663. 

1664 1677 1682.1689 1734.1750.1752. 

1762.1767 1770 1819. 1824, 1830. 1848 
1853 1*59 1863, 1867. 1879. 1897 1899. 

1900. 1904 1911 1914 1925 1954 1955. 

1956.I960.196* 1994 
IINNISSII RIVIR 1581 
TENNESSEI VALLEY AUTHORITY 1544.1581 
THRH1ITRYNI . 1630 
II.RMINA1 S 1775 
IHRMINOIOGY 1841.1859 
TERNARY. 1724 
TER PENES 1895 
I ERR AIN, 1524 1590 
JEKRIT OKIES. 1516 
TERTIARY. 1559, 1813 1883 
TERTIARY TREATMENT (SEE ALSO ADVANCED 

TREATMENT). 1508. 1771 1834. 1894. 1940, 
1950, 1951 

TEST ORGANISMS. 1665. 1689, 1995 
TETRA N HETYI .TIN. 1606 
TEriRACHIORODlBENZO P DIOXIN. 1736. 1999 
TFTRAFLI IOROETHYEE.NE. 1728 
TETRAHYMENA TIIEKMOPHILA, 1989 
TEXTILE INDUSTRY WASTEWATERS, 1947. 1948 
TEXTILES. 1857, 1947. 1948, 1949 
TEXTURE. 1577 
THALLIUM. 1722 
THAMES WATER. 1864 
THE NETHERLANDS, 1513 1674 1756.1921 
THERMAL (SEE ALSO TEMPERATURE), 1550, 1763,1904, 
1906.1911.1914. 1915 
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THERMISTORS, 1752 
THBRMOCLINE, 1595, 16211,1646 
THERMODYNAMICS, 1621 
THERMOMECHANICAL. 1944 
THICKENING, 1903, 1907.1909 1954 
THICKENING EQUIPMENT , 1»17 
THICKNESS. 1542, 1586. 1598, 1830, 1860 
THIOCYANATES, 1724 
THIOETHEKS. 1933 
THOROUGH, 1721. 1813 
THREAT. 1510.1580, 1631, 1653 
THREONINE, 1687, 1958 
THRESHOLD LEVELS, 1541 
THYMIDINE 1583 
TIDAL WATERS, 1506 
TIDES, 1510. 1531. 1643 
II ED, 1634 
TIGHTNESS, 1811 

TIME (SEE ALSO PERIOD Of TIME), 1508, 1516. 1524, 

1525, 1528,1576, 1578 1588,1602. 1604. 

1616 1623.1626 1628, 1633,1637 1655, 

1659 1661. 1665, 1677 1685 1703 1716 
1735, 17.16, 1747 1748, 1757, 1761 1776 
1785 1798. 18(H), 1815. 1825, 182/) 1831 
1846,1851, 1859 I860, 1869. 1H73. 1881 
1911.1913 1914 1916 1919 1929 1937 
1946 1948.1952, 1957 1989 1993. 1997 
TIME DEPENDENT, 1568 1584. 1602. 1603. 1627, 1695 
1748 1749 1795 

TIME SERIES ANALYSIS, 1612, 1776 
TIN. 1681, 1750 

TIN (ORGANIC COMPOUNDS/. 1991 
TISSUE CULTURE, 1659 

TISSUES (HIOLIXrICAE), 1642, 1653, 1677, 1678. 1685. 

1978,1979,1982.1985,1987,1990 
TITANIUM 1718 
TITANIUM OXIDE,, 1933, 1934 
TITRATION, 1706. 1763 

PC')!LETS (SEE ALSO Rl ST AREAS, WASH ROOMS). 1654 
TOLERANCE 1715. 1770, 1823. 1974 1983. 1986 
'TOLUENE iSHl ALSO MET! IYI .BENZENES ), 1552. 1663, 
1664, 1970 
TOOLS, 1525. 1532 1569 
TOPOGRAPHY. 1580, 1590 
TOXIC' SUBSTANCES (SET* 1 ALSO TOXINS), 1579 
TOXUTTY (SEE ALSO LETHAL LIMITS). 1510, 1572. 1606. 
1607. 1634. 1652. 1666 1670 1681 1689 
1692 1700 1717.1747 1764. 1767 1823, 

1835, 1953, 1967, 1974.1978. 1980. 1982 
1984, 1988.1989, 1990 1992 

TOXICITY MEASUREMENTS. 1665. 1666, 1667. 1988. 1989, 
1998 

TOXUTTY TESTS, 1572 1665, 1666, 1667 1689 17(H) 1978 
1984, 1988 1992 

TOXICOLOGY. 1594. 1653. 1679, 1699 

TOXINS (SEE ALSO TOXIC SUBSTANCES), 1652, 1653 

"TRACE AMOUNTS. 1595. 1606, 1629, 1635, 1670. 1677. 

1682 1705. 1709. 1714. 1718. 1722. 1723. 

1727, 1729, 1730, 1731. 1733. 1740, 1742. 

1743,1752.1916, 1919, 1971, 1979 1997 
TRACE ELEMENTS. 1600, 1605, 1691 
TRACERS, 1530, 1586, 1663, 1729, 1748, 1749 


TRACERS (RADIOACTIVE). 1676,1736.1842 
TRACING TECHNIQUES, 1748 1749 
TRAILER, 1773 

TRAINING, 1511.1512,1575, 1702,1755, 1835 
TRANS ~ (SEE ALSO WITHOIT PREFIX). 1677 
TRANSECTS, 1581. 1590, 1751 
TRANSFORMATION (SEE ALSO 

BIOTRANSFORMATION». 1545, 1552, 1565, 
1618.1624, 1627,1748,1830,1981 
TRANSTXX'ATION RATES, 1642 
TRANSMISSION, 1542. 1901 
TRANSPARENCY. 1623 

TRANSPORT, 1507, 1524, 1526, 1531. 1551, 1557, 1567, 
1568, 1582,1583,1584. 1602. 1605, 1606. 
1624.1627, 1632.1635. 1638. 1639.1641 
1642, 1666, 1695,1696. 1711, 1732. 1748, 
1749 1766 1769. 1771, 1775, 1779.1785. 

1796 1813. 1824,1843, 1851. 1869, 1873 
1875, 1877, 1881, 1884. 1885, 1894, 1899. 

1901 1910 1911 1937 
TRANSVERSE. 1565 
TRAP, 1626 1693 1728 1746. 1761 
TRAVEL, 1526. 1578 
TRAVERSING, 1606. 1794, 1823 
TREATABILITY, 1957. 1969 

TREATMENT 1501. 1506 1512. 1548 1550 1551. 1563 
1594 1610 1612 1614.1627 1631 1634 
1651 17(H), 1713 1753 1754. 1756. 1758 
1759. 1763. 1764, 1767. 1771 1787 1795 
1799, 1802 1804. 1805. 1806, 1807 1810 
1812 1814 1817 1818 1824 1825 1829 
1841,1842, 1849 1863.1866, 1878. 1883 
1KH4, 1885 1889. J890. 1894. 1895. 1898 
1901, 1903 1904 1907 1911 1912 1913 
1914.1915, 1921.1922, 1924,1925. 1929 
1930.1931 1932.1935 1936 1937.1939 
1940 1941,1942 1943 1946. 1947 1948 
1954 1955 1958 1961. 1962. 1963,1965 
1966 m7. 1969 1970 1979. 1987 1991 
1993. 1997. 1999 

TREATMENT PLANTS. 1506. 1612 1787, 1794, 1796 1800 
1802. 1806. 1810 1822 1829 1852 1853 
1858 1868 1886. 1910 1930 
TREES, 1616. 1621, 1626, 1630. 1975. 1983 
TRENCHES. 1782 
TRIADIMEEON, 1934 
TR1AZINES. 1638. 1741 
TRIBUTARIES. 1535. 1603, 1788. 1792. 1914 
TRICM LOROETH A NE. 1764, 1959 
TRINITROPHENOL, 1763 
TRITIUM. 1536 
TRITON XI00 1714 
TROLLIES, 1793 
TROPHIC. 1570. 1589 
TROPHIC STA TE. 1539, 1668 1681. 1699 
TROPHIC SYSTEM (SEE ALSO El ’TROPHIC ATION) 1592 
1646 

TROPICAL REGIONS, 1602, 1604 

TROUT (FRESHWA TER) (SEE ALSO FISH (SALMONID). 

1671. 1984, 1985, 1987, 1995, 1996 

TRUNK. 1979 
TUBE WELLS. 1593 
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TUBES (SEE ALSO PIPES*. IMS. 1979 
TUNING. 181® 

TUNNELS AND TUNNELLING, 1772. 1789 
TURBIDITY. 1602.1755,1883 1891 
ri'RBULENC'E. 1535.1598.1693.1884 
TURKEY, 1582 
TURNOVER, 1525.1574,1594 
TYNE RIVER. 1678 


I S ARMY CORPS OF ENGINEERS. 1503 
l S [ENVIRONMENTAL PROTECTION AGENC Y. 1502. 

1503. 1566 1572. 1613. 1619 1633. 1648, 

1675, 1881. 1918 

I T.TRAHLTRATION. 1923, 1968 

I I TRAFI1.TRATION MEMBRANE, 1762 

ULTRAEll.TRATION PLANTS 1770 

Ul TR A VIOLET RADIATION, 1647. 1653 1670.1713, 1729. 

1889.1895.1901.1902 19.14 1945 
Ul TRAVIOLET SPECTRA. 1733 
l NC ONSOLIDATED, 1613 
I NDERGROUND. 1784 
I NII-YING. 1516. 1565. 1658 17.14 
I MTED KINGDOM. 1526. 1542.1615, 1618.1632 1916. 
1921. 1949, 1974 

I M TU) S I AITS OE AMERICA. 1503. 1521. 1522. 1524 
1528. 1566.1572,1575 1613 1619.1630 
1632. 1638. 1680. 1810 1816 1841. 1892 
1984, 1985, 1987 

I MTS OE Ml ASURI MEN'I 1687 
I NIVE.RMTII S 1511. 1512. 1836, 1839 
I \ TRLA'Il.D 1510 1932,1949.1970 

I PGR APING 1508 1800.1806 1829 IN3I 1832 1858 1895 
II! \M) ARIAS 1572.1601.1618.1621 1981 
l PPSAl.A. 1856 

I IMAM: 1588, 1642 1668, 1671 1682 1812 1815 1817 
1821.1827 1838.1840 1865 1867 1870, 

1871 1874 1875. 1898 1917 1964 1972 
1973 1989 

I PW AKI) I LOW. 1552. 1761 
I KAMI M 16(8) 1644, 1645 

I KHAN AREAS 1506 1513 1531 1537 1556,1558 1562 
1607 1608,1609,1654 1676 1688.1690 
1729.1777,1781 1782 1786 1791 1797 
18(8), 1809 1834 1858. 1898, 1916. 1977 

1 Kit AN WASH W All R IK I AIMI Nl 1864 
I REA urn 
I 1 All 1557 


\ ALEM Y, 1621 1721 1950 1999 

V ALLEYS 1518, 1523, 1537. 1581 
\ AN A Dll M 1605 

VAPOUR. 1842 
VICTORS 1748 

VEGETABLE OILS(S A EDIBI.I. Oil -S INDIVID! AL 
OH„S). 1627 

VI GET ATION, 1519, 1575, 1576. 1577 1 578, 158®, 1590 
1618 1641.1908 1986 
VEGITATIVE. 1690. 1895 

V LHICLE WASHING. 1922 
VEHICLES l SEE ALSO TANKERS). 1631 
VELOCITY. 1533. 1573, 1757. 1781.1794.1884. 1887. 1909. 

1920. 1927.1968 


VENEZUELA. 1602 
VENTILATION. 1525 

VERIFICATION. 1576,1842.1853.18*0.1903,1920. 1930 
VIA till ITY . 1553. 1500.1094.1097.1900. 1946.1962 
VICTORIA, 1885 
VIRGINIA. 1503. 1809 

VIRUSES ( GENERAL t (SET ALSO INDIVID GRPS 
BELOW). 1647 1659. 1759. 1925 
VIRUSES (POLJOMYELIHSt. 1659,1759 
VISCERA, 1675 
VISCOSITY, 1968 
VITRIFICATION. 1914 
VOC.S. 1970 
VOID AGE. 1834 

VC1I ATI LI MATERIA! S. 1663 1726. 1913. 1924. 1934, 

1970 1992 

VOI vni.l ORGANIC COMI’OINI), 1842. 1970 
VOl 1 ENWEIDER DIAGRAM, 1589 

V 01,1 AGE. 1834 

VO! TAMMTTRY (SEE ALSO 1*01 ARCKiRAPHY), 1628. 
1714,1718 

VOSGES. 1717 

V Ul ( ANI/ATION, 1952 

WAl I S, 1506 1518. 1615. 1621. 1981 

WAI I 1527. 1772, 1807 

WARMING. 1819 

WARS, 1503 1754 

WASH WATER. 1736. 1924 

W \SH(NG. 1900 

W ASIAGI . 1753 1877 

W AS1I , 1524. 1560 1567, 1631. 1641. 1667. 1698, 1700. 

1765. 1803 1804. IH07. 1866, 1907 1914 
1921. 1922. 1925 1941. 1946 1954. 1956. 1958 

WASH- DISPOSAL. 1915 

WASTEWATER 1510.1512 1608 1636 1700 1708. 1714. 

1722. 17.14 1753, 1783, 1812. 1824.1825. 

1828. 1847 1848. 1853. 1857. 1859. I860. 

1877 1879 1899 1921 1922 1929, 1930, 
1931,1932 1934, 19.36. 1937, 1938 1942 
1945 1946 1947 1948 1949 1955 1957. 

1961 1963 1966. 1967 1968, 1969. 1970. 1973 
WASH WAIT R PR! AIMI N'! 1506. 1516.1824 1854. 

1876 1898 1923. 1938 1942. 1947 1952, 1970 
W A STEW A II K TRI AIM! Nl iBIOI/KJICAD 1865. 1942, 
1943 

WASTEWAH R ERE ATM! NT PI AM S (SEE ALSO 

SIWAGI WORKS 1700 1800, 1811. 1836 
W AI I R 1504 1510 1517 1518.1523.1526.1529 1530. 

1535 1536, 1541. 1542. 1547.1550,1551, 

1553 1554. 1559 1560 1562,1564. 1574, 

1577.1579.1586 1587. 1589.1592.1593. 

1601.1602.1607. 1609 1611, 1614. 1616. 

1617. 1624 1625. J626. 1628. 1629. 1635. 

1637. 1647.1648.1651. 1652, 1653 1655. 

1663 1666. 1668. 1675. 1676.1705. 1708. 

1711.1720.1724.1726.1727,1731.1732, 

1733 1739.1740.1744, 1750. 1751.1752, 

1753, 1755.1756, 1763. 1764.1766. 1769, 

1770,1771. 1772. 1782, 1787.1898, 1899, 

1900. 1924.1927, 1934. 1936, 1945, 1946, 
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1959, 1964, 1965, 1970, 1976,1977.1982, 

1983, 1987, 1992, 1994 
WATER ANALYSIS, 1718 
WATER BALANCE, 1518, 1523, 1579 
WATER BODIES, 1582, 1586, 1588, 1589, 1665 
WATER COLUMN. 1573, 1585, 1586. 1620,1623, 1627 1635 
1636 

WATER COMPANIES, 1514, 1517, 1774 1784 
WATER CONSERVATION, 1558 

WATER CONSUMPTION (SEE Al-SO WATER DEMAND), 

1785 

WATER DEMAND rSI-.I ALSO WATER CONSUMPTION). 

1561, 1562 

WATER FLOW 1590, 1671, 1750. 1771 

WATER HAMMER, 1770 

WATER INDUSTOY. 1511, 1564 

WATER LEVEL, 1773 

WATER MANAGEMENT, 1510, 1791. 1812 

WATER MOVEMENTS. 1641 

WATER POLLUTION CONTROL, 1504 

WATHR QUALITY (NATURAL WATERS), 1539 1546. 

1549. 1551, 1569, 1589, 1599. 1603. 1607, 

1610, 1611 1612.1631.1633,1648 1651. 

1655. 1669, 1775, 1809.1834.1949.1965 
WATER QUALITY (TREATED WATERS), 1509 1600 
WATER QUALITY CONTROL. 1508 
WATER QUALITY MONITORING, 1698 
WATER RESOURCES. 1520, 1532 1554. 1555 1556. 1557. 

1561 1562.1625 1791 
WATER SHORTAGE. 1553 
WATER SOLUBLE, FRACTIONS. 1994 
WATER SUPPLIES, 1503, 1509, 1519. 1553. 1556, 1558, 

I560, 1561 1631 1653. 1654 1754 1756 
1772, 1797. 1806. 1902 

WATER SUPPLIES (POTABLE). 1548, 1562. 1613. 1631 
1648. 1649,1652, 1653. 1655 1706. 1758 
1761 1762, 1773, 1975 
WATER SUPPLY SYSTEMS, 1514. 1804 
WATER TABLE. 1523. 1540. 1545 1559, 1578. 1641, 1642. 
1792,1899 

WATER TRANSPORT. 1558 

WATER TREATMENT, 1653. 1754, 1755 1759 1760. 1764 
1770 

WATER UNDERTAKING. 1564 
WATER USE. 1523. 1554 
WATER WORKS. 1755, 1756. 1772 
WATER WORKS SLUDGE, 1882 
WATERBORNE. 1985, 1987 
WATERLOGGED, 1537 
WATERWAYS, 1503. 1608 
WAVE HEIGHT, 1526 
WAVELENGTHS, 1740. 1751. 1949 
WEARING. 1922 

WEATHER. 1522. 1626. 1785, 1802. 1898 
WEATHERING, 1626 
WEIGHING. 1671, 1982 
WEIRS (SEE ALSO DAMS). 1792 
WELL SAMPLING 1541. 1667, 1975 
WELL WATER. 1593.1630, 1769 

WELLS (SEE At250 BOREHOLES). 1544. 1546. 1562. 1611. 

1613,1629,1630, 1631,1649. 1655, 1698 1965 
WELLS (INVERTED). 1546 


WELSH WATER AUTHORITY, 1909 
W ESSEX WATER AUTHORITY, 1559 
WEST BROMWICH, 1540 
WEST VIRGINIA, 1577,1983 
WET, 1574, 1683, 1918, 1981,1986 
WET AIR OXIDATION, 1728, 1923 
WETLANDS, 1503,1572, 1575. 1576.1577,1578,1579,1580, 
1806, 1896.1897, 1898. 1965 
WHATMAN, 1728 
WIDENING. 1792,1902 
WILDLIFE, 1575 
WILSON. A W , 1864 
WIND MEASUREMENTS, 1750 
WINDHOEK, 1562 
WOOD. 1578. 1626 1634, 1939, 1944 
WORKPLACE. 1702 

WORKS (SHE ALSO PLANT), 1755, 1756, 1772. 1809, 1818, 
1856,1877. 1902. 1922 

WORLD HEALTH ORGANIZATION, 1502. 1509, 1513.1675 
WORMS (ANNELID) (POLYCHAETA), 1681 
WORMS (NEMATODE), 1629 

X-RA\ ANALYSIS, 1635 
X-RAYS, 1878 

XENOBIOT1C COMPOUNDS, 1668, 1734 
XV, 1933 
XYLENES. 1552 

YELLOW RIVER 1766 

YIELD. 1518. 1519 1533, 1543, 1557. 1563, 1572. 1623. 1652. 

1917,1919, 1958 
YORKSHIRE, 1540 

ZEOLITES. 1890. 1973 
ZERO. 1927, 1995 

/INC. 1605, 1619. 1628. 1672, 1675, 1676. 1680. 1681, 1684 
1687 1690, 1692. 1712. 1720. 1724 1786 
1961.1973. 1977. 1978, 1984, 1986 1987 

/IRaM. 1724 
ZN 65. 1676 

/ONES 1524, 1529, 1544. 1547, 1549. 1550, 1581, 1584 1586 
1588, 1590, 1617, 1619 1625, 1641. 1642 
1693, 1802, 1809, 1814, 1815. 1834 1837. 

1859 1861,1862.1863, 1868, 1880, 1884 
1911,1977 
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